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ABSTRACT

The Sampling Plan for the Remedial Investigation/Feasibility Study for the Groundwater
Operable Units at the Chemical Plant Area and Ordnance Works Area, Weldon Spring, Missouri
(Appendix to the Work Plan) was developed to provide detailed sampling procedures for data
required for the remedial investigation of groundwater at the Weldon Spring Orduance Works
Area and the chemical plant area at the Weldon Spring site. This plan also presents sampling
procedures for the ecological investigation of Burgermeister Spring and the Southeast Drainage.

 Site-related contaminants for groundwater include uranium, nitroaromatics, nitrate, aluminum,

antimony, arsenic, barium, cadmium, chromium, iron, lead, lithinm, manganese, mercury,
molybdenum, nickel, and thallium.

This sampling plan details sampling locations, frequency, and analytes, and provides the
sampling procedures and analysis methods for contaminant, ecological, and hydrogeclogical
investigations. Contaminant investigations will include the monitoring of two new wells at the
chemicat plant area, discrete sampling of groundwater in the Southeast Drainage, collection of
groundwater samples from background wells for total uraniem and specific metals, and a -
comprehensive sampling of groundwater wells and several springs at the chemical plant area and.
ordnance works area to define overall distribution of site-related contaminants.

The hydrogeological investigation will include the drilling of three additional angled
boreholes at the chemical plant area,' tracer tests, installation {or retrefit) of nine (seven
hydrogeological, twoe contaminant) monitoning wells at the ordnance works area, slug and packer
tests, water levei measurements, and measurement of precipitation. The ecological investigation
will include surveys of biotic cnnunumtles, toxicity tests, and radiclogical and chemical analysis
of surface water and sediments,

DOE/OR/21545-345, Rev. 1 il
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1 INTRODUCTION

The U.S. Department of Energy (DOE) and the U.$, Department of the Army, Kansas
City District Army Comps of Engineers (COE) are responsible for environmental cleanup
activities for groundwater at the Weldon Spring Chemical Plant and the Weldon Spring Ordnance
. Works areas, contaminated as a result of previous defense manufacturing activities. The Weldon
Spring Ordnance Works area, located west of St. Louis, Missouri in western §t, Charles County,
was a former explosives production plant that encompassed 6,974 ha (17,232 acres) (Figure 1-1).
Most of the explosives production facilities were located in a 670 ha (1,655-acre) portion that
is cutrently owned by the Army and designated as the Weldon Spring Training Area (Figure 1-1)
{Ref. 4). Also located within the ordnance works boundary is the Weldon Spring Chemical
Plant area (Figure 1-1). The chemical plant area consists of an 88 ha (217 acre) area that was
transferred 10 the Atomic Energy Commission (predecessor to the DOE) from the
U.S, Depantment of the Army in 1955 for construction and operation of a uranium processing .
facility. Portions of trinitrotoluene lines from the explosive manufacturing facility were located
in the chemical plant area. As a result of the previous ordnance works and uranium processing
activities in these areas, groundwater within the ordnance works area and chemical plant area
is contaminated with radionuctides, nitroaromatics, nitrate, and certain metals {Ref, 2),

This Sampling Plan for the Remedial Investigation/Feasibility Study for the Groundwater
Operable Units ar the Chemical Plant Areq and Ordnance Works Area, Weldon Spring, Missouri
(Appendix to the Work Plan) describes the sampling program and procedures for the
hydrogeologicat, contaminant, and ecological investigations to support the determination of
appropriate remedial actions. The overall objectives for remedial investigation are to provide
adequate characterization data on the extent and distribution of contaminants within groundwater,
to provide information on the hydrogeological processes that govern contaminant mobility and
migration, and to provide additional ecological characterization data for Burgermeister Spring
and the Southeast Drainage.

This plan has been prepared as part of ajoint effort between the DOE and the COE, The
DOE is responsible for the groundwater remédiat investigation/feasibility study at-the chemical
plant area of the Weldon Spring site and areas influenced by contaminants from the chemical

DOE/OR/21546-445, Rev. | 1
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plant area. The COE is responsible for groundwater at the ordnance works area and the Weldon
Spring training area as well as areas influenced by contaminarnts from the ordnance works area.

A Work Plan for the Remedial Invesrigarion/Feasibility Study for the Groundwater
Operable Units at the Chemical Plant Avea and Ordnance Works Area; Weldon Spring, Missouri
{Work Plan) (Ref. 3) was prepared as the fundamental document -for-the groundwater operable
units and provides information on the environmental compliance process, the environmental
setting and resources at each site, the current understanding of the nature and the extent of
contamination in groundwater, the conceptual site model, the preliminary risk-based screening
to identify potential contaminants of concern, and the data quality objectives and requirements
for the remedial investigation.

A sommary of the sampling activities required for the characterization of the
Groundwater Operable Units is provided in Table 1-1, Sampling activities conducted for these
Groundwater Operable Units will comply with the quality assurance program developed for the
Weldon Spring Site Remedial Action Project and with standard operating procedures. An
overview of the quality assurance program and standard operating procedures for each operable
unit is presented in Section 5 and in Appendix A,

DOE/OR | $45-445, Rev. 1 3
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TABLE 1_—'1 Summary of the Groundwater QOparabls Unit Remedisal Investigation

Elament :

Hydrogeclogiaal

Drata Requiremant :

Charactarira tranemiesivity of
the shallow aguifer in northern
and yweatamn portione of
chamical plant aras.

Froposed Sampling Activity -
Angle bornge diillad in three locgtions gnd dye
tracing tests. ’

Hydrogeolagleal

Adquifer charectarization data,
hydravlic condustivity, and
gtorativity,

Slug tests on untested walle and paakar teste on all
naw wallg,

Hydrogealagical

" Further define low

ehatactariotice st the ardnance
works ares.

Inztall gix new walle and one ratrofit well in the
ordnance area and maasure water levels.

Contaminant

h-

Define fatatal wxiant of vraniom
contamination in the aoutheast
carner of the chemical plant.

Inetall twao naw manitering welle and sarmpla for gite-
related cantaminants.,

Contaminent

Daterming potertisl site
cantgmingnt concentrations in
the shallow Budington-Kaokuk.

Sample background walle complated in the shellow

Burlington-Keckuk for uranium end othar
conetityents.

Contaminant

A comprahensive gampling to
pravida nature and extent of
gite-ralatad camaminants,

Two quartars of joint eampding of groundwater wells
and savaral springs at the chetteal plant araa and
ordnance worke.

Contamingnt

Confimm site-related
contamlnants and
concantrationa.

Collact groundwates samples at selactad walks,

Ecelogical |dantification of acolagicsl Survey of fieh, amphibiang, and banthic invertebrates
rasaptors., to determina potantal receptors of contaminants at
the Burgermaistier Spring and the Southeast Drsinage.
Datamine presenae of weetarm sand darter, Soate
Watch List speciss.
Eoidagical Cratermine potential ecotaxieity Sarnpling of surface water and sedimants Fram
of surfece weter and eadinent. Burgermeister Spring and surfaca watsr from the
. Southeact Drainage for toxleity teating.
Ecological Detarming potential ecologiosl Habitat evaluation and sampling of physiesl quadity,
impacts, surface watar and sedimamte, finh, and benthic
imrertebrates in Burgermaister Spring and eurfacs

L

water, figh and bonthic invartebratae at the Sautheast
Ersinage.

DOEQRIILS4B-ME, Rev. |
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2 HYDROGEOLOGICAL INVESTIGATION SAMPLING PROGRAM

This section describes the activities proposed to satisfy the hydrogeological data
requirements identified in the Work Plan (Ref. 3). Activities proposed to satisfy hydrogeological
data reguirements are: : '

¢ Drilting of three angled borings at the chemical plant area and associated tracer
testmg

* Instaliation of eight {6 a1 the ordnance works area and 2 at the chemical plant area)
monitoring wells.

* Retrofit of cne existing U.S. Geological Survey well at the ordnance works area.

* Packer testing of the consolidated materials during rock coring activities for the
angled borings and monitoring wells.

. Siug testing on several existing wells for which previous slug test data i not
available.

*  Water level measurerents for groundwater at both the ordnance works area and the
chemical plant area.

*  Precipitation measurements for the ordnance works area and the chemical plant area.

The following sections provide a detailed description and associated procedures for
drilling, geologic logging, and installation and development associated with monitoring wells and
angle borings. Proceduies are also detailed for aquifer testing, water level measurements, and
precipitation measurements, '

DAEOR2 1548445, Rev. | 5
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2:1  Angled Boring and Monitoring Wells

Three angled borings will be drilled at the locations shown in Figure 2-1. The borings
will be drilled at a 30° angle from vertical. Emphasis will be placed on the frequency and
character of vertical and horizontal discontinuities and the thickness of residuum. and weathered
rock zones., Angled borings will not be completed as monitoring wells. Tracer testing will be
performed after the drilling has been completed as discussed in Section 2.3.3.

A total of eight groundwater mqnitnﬁng wells will be installed. Six monitoring wells wil
be installed in the ordnance works area at the locations shown in Figure 2-2, The completion
intervals within the Burlington-Kenkuk' Limestone and the associated existing well pair for the
wells are summarized in Table 2-1, '

- TABLE 2-1 Completion Intervals for Ordnance Works Area Woells

e
Mew Montoring Vel ICF Clester Pair Scrastad Intares]

Myi-107 MWWS-107 Urweathered

MOAS. 28 MWL-5 .Waatharﬂd

hW-23 MWS-23 ' Unweathered It
WS O5 - Waatharad

WWD-26 -— Urweaathered

MVy¥-112 ' USGS-7 Pending ©

* The complation interval for this well will ks datarminsd during drilling activities.

 Two monitoring wells will be installed southeast of the chemical plant area at the
locations shown in Figure 2-3. These wells (MW-4024 and MW-4025) will be screened in the
weathered portion of the Burlington-Keokuk Limestone and south and east of MW-4020.. - -

DOE'OR/I1548-445, Rev, | 6
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2.1.1 Drilling Activities

Drilting methods were evalvated with respect to the anticipated types- of geologic
materials, previous site experience, and the relative advantages and disadvantages of each
method. The following drilling methods will be employed:

* Hollow-stem augeﬁng.{unmnsﬂlidated materials) -
¢ Water rotary drilling (rock coring and rock reaming)
¢ Ajr rotary drilling {rock reaming)

Precautions will be taken at all times during dolling operations o preveﬁt the
contamination or cross-contamination of alt wells and borings. Pofential contaminants inciude,
but are not limited to, oils, greases, hydraulic fluids, fuels, and contaminated soils. The -
following peneral precautions will be taken to minimize the effects of drilling on the suhsurfaoe
environment:

*  All drilling equipment and tools will be decontaminated prior to drilling activities and
between locations.

¢ All drilling will be performed with circulation of in-line air or potable water as a
coolant/lubricant. (ther additives shall not be used. Filtering of air shall be
required. :

* Only Teflon tape or vegetable-based lubricants shall be used on the threads of
downhole drilling eguipment. Qils, greases, or pipe dope shall not be used on
threads, drilling rods, downhole hammer bits, or other downhole tools. No
hydrocarbon-based oils or greases shall be used on rotary table slides or other open,
lubricated snrfaces of the drill rig.

2.1.1.1 Hollow-Stem Auger Drilling. Hollow-stem auger drilling will be used in

unconsolidated materials. This methed is required to advance a borehole 0 a minimum-diameter-

of 15 cm (6 in.).  The following precautions and requirements wikl apply 10 hollow-stem auger
drilling operations:

DOE/OR2IS42-445, Rev. | 1
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» Samples will be collected continuously or at predetermined intervals using split spoon
samplers or other continnous sampling equipment if directed by the field geologist.

* All samples will be collected during auger advance,
*+ A plug may be used depending on the sampling method selected.

* Potable water may be used during aungering operations to assist in advancement or
retrieval of samplers.

2.1.1.2 Rock Coring. Rock coring will be used in consolidated materials to obtain

samples of the rock units for lithologic, mineralogic, and hydrologic characteristics. Coring will

be accomplished using conventional rotary or wire-line methods in accordance with American

Society for Testing and Materials (ASTM), Standard Method D-2113, Practice for Diamond

Core Drilling for Site Investigation. The following precautions and requirements will apply to

. rock comnng operaticns:

* Rock cornng activities will be performed through temporary casing to prevent the

caving or sloughing of the unconsolidated materials into the boring and to facilitate

in the circulation of water during rock coring/reaming activities.

e A diamond-impregnated core bit and split inner barrel will be used. The core
obtained will be the standard diameter of approximately 5 cm (2 in.}.

* Samples will be collected by continucus coring from the top of the bedrock to the
specified depth,

* Fach core run will be no more than 3 m {10 ft) in length. Variance in length will
be determined in the field by the field peclogist.

2.1.1.3 Air or Water Rotary Drilling. - Air or water rotary drilling will-be- used in
- consolidated materials following coring operations and prior to well installation. - Rotary. drilling

DOE/DRITIS48-445, Rev, | 11
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is requued to ream boreholes to a minimum diameter of 16 cm (6.25 in.) for singie- -cased wr:.ﬂs
The following precautmns and requirements will apply to rotary drilling operations:

. Rﬂtar_‘.r dn]]mg activities will be performed through temporary casing to prevent the
caving or sloughing of the unconsolidated materials into the boring and to facilitate
in the circulation of water during rock coring activities. Reaming will be pesformed
through the hollow-stem angers.

» The type of air compressor, compressor lubricating oif, and daily consumption will

" be specified and recorded in the daily logbook. This information may be required

for evaluation in the event that suspect constituents, possibly related to drilling
operations, are detected in groundwater samples.

* Air-line ¢il filters will be used and maintained in accordance with the manufacturer’s
recomumendations. This maintenance activity will be recorded in the daily logbook.
Air filters will bie changad on a regular basis.

s Air usage, including pressures used, will be fully described on boring logs and in the
daily logbook. Information in the daily logbook will also include, but not be limited

10, equipment description, manufacturer, model, frequency of oil filter changes, and
“evalvations of system performances. '

2.1.2 Cuttings and ¥luids Handling

All cuttings penerated and not retained for geological analysis or otherwise used, and all
fluids generated as a result of drilling operations or development wil! be managed in accordance
with site-specific procedures. For activities associated with the chemical plant, these materials
will be handled in accordance with Procedure RC-30 - Monitoring Well Waste Managemen
{(Appendix A). For activities associated -with the ordnance works, these materials shall be
distributed on the ground surface near the well in accordance with Corp of Engineers standand
cperating procedures.
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2.1.3 Geologic Logging

A qualified geologist or geological engineer shall prepare a lithologic log of the
unconsoligated and rock portions of each boring, in.accordance with Procedure ES&H 4.4.7s,
Soif and Rock Core Borehole Logging and Appendixes F and G of the Chemical Data Acquisition
Plan (CDAP) (Ref. 4) (Appendix A). To facilitate selection of screened intervals for the
monitoring wells, particular emphasis will be placed on recording lithology, su'angrapmc
features, and discontinuities that could affect ccmtammant transport.

Boring logs shall be completed in the field during drilling activities. The dates of the -
start and completion of any boring shall be recorded. The drilling equipment used shall be
generally described with such information as the manufacturer, model, dritling method{s), and

boring diameter{s). The names of the drilling contractor and field geologist shall also be
recorded. :

During logging of unconsolidated materials, the following information wilt be recorded:

* Sequential boundaries shall be recorded and when depths are estimated, the c‘legrée
of accuracy shall be noted,

* Depths shall be recorded in feet and tenths of feet. Reference shall be made to the
ground surface.

* Soil descriptions shall be in accordance with the Unified Soil Classification (USC)
System.

* The description shall include, but not be limited to, the USC symbol and
classification name, color, grain size, plasticity, moisture content, and mineralogy.

* The percent recovery shali be calculated and recorded for each sampling interval.

+ The first subsurface water encountered shall be indicated,
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Dun'ng lugging of consolidated materials, the following information will be recorded:

. Sequentlal boundaries shall be recorded, and when depths are estimated, the dﬂgrﬂc
of accuracy shall be noted,

~ »  Depths shall be recorded in feet and tenths Df fect. Reference shall be made to the
ground surface.

s Rock descriptions shall include, but not be limited to, rock type, color (based on
Geological Society of America Rock Color Chart), discontinuities (tightness,
smoothness, fillings, staining, orientation, voids, etc.), primary and secondary
mincraiogy, degree of weathering, grain size, alteration, hardness, reaction to
hydrochloric acid, and formation name.

* Intervals of core loss and probable reasons for less shall be noted on the log.
_* The percent recovery shall be calculated and recorded for each core run.

 The coring or drilling time per foot of drilling shall be periodically determined and
recorded,

¢+ The percent drilling fluid recovery shall be determined and recorded.
2.1.4 Core Storage

The cores will be placed in premanufactured wood boxes designed o hold 3 m (10 ft)
of core, The rock core will be clearly labeled to indicate proper orientation, hoth vertically and
with adjacent pieces of corz, core interval, core loss, and depth of sample interval. Core losses
will be noted by marked-wooden blocks showing the approximate depth and length of the losg
zone. Unconsolidated, friable, or clayey sections of core will be placed in clear plastic sheeting,
glass jars, core fubing, or sealable bags, and will-be stored with any competent core in the core
boxes. Rock cores will be handled in general accordance with ASTM 1>-2113, regarding storage
and transportation, Rock cores will be retained at each respective site.
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2.1.5 Field Loghook

During all drilling activities, the field geologist will also maintain a daily logbook that

will permit a recreation of drilling operations. The logbook will contain information not

recorded on approved forms and may include, but not be limited to, grout density, monitoring
of drilling operations, recording of water Josses/gains, groundwater elevation measurements, and
field change justifications and notifications. All well installation activities and measurements
will be recorded in the daily logbook. Logbook maintenance shall be performed in accordance
with Procedure ES&H 1.1.4s, Logbook Procedure and in the CDAP (Ref. 4), Section 5.5.1,
Fieid Notebock Documentation (Appendix A). '

2.1.6 Monitoring Well Construction

Monitoring well installation will begin as s00n as practical ¢at a maximum of 48 hours)
after drilting and coring activities are completed. All activities will be performed in accordance
with 10 CSR 23, Missouri Well Construction Rules. The security and integrity of the borehole
and the well during installation will be maintained by providing suitable barriers, tamper-
detection seals, or if possible, locks to prevent unauthorized access. After beginning well
installation, operation will not be stopped for extended breaks, at the end of the regular work |
shift, or at dark until the bentonite or bentonite cement seal has been placed above the filter
pack. Figure 2-4 illustrates the typical monitoring well design, and monitoring wells will be
constructed according to the following specifications and procedures: '

¢ Prior to well installation, the borehole will be cleaned of cuttings by circulating air
or water through the borehole.

* The well casing will be new, threaded, flush-jointed, stainless steel (316L) or
Schedule 4 polyvinyl chloride (PVC) with a nominal 5 cm. (2 tn.}.inside diameter.
All well casings will conform to or exceed the requirements of ASTM - F-480,

Specification for Thermoplastic Well {,hsmg Fipe and Couplings Made in Siandard
Dimension Ratios,

DOBORZ] 548445, Rev. 1 15
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»

A continuous slog, flush-jointed well screen will be used, The well screen will be
constmcted of 5 ¢cm (2 in.) stainless steel/Schedule 40 PVC. Slot size shall be
(.25 mm (0.010 in.). Wells will have screen lengths of 3 m (10 fi).

Well screen and well casing sections will be stainless steel or Schedule 40 PVC with
a 5 ¢m (2 in.) nominal inside diameter and will be joined by threaded, flush-jointed
couplings to form straight, water-tight unions, No solvents or glue will be used in
the construction of wells.

The well screen will have a threaded, stainless steel or Schedule 40 PVC bottom cap, -

nat to exceed .15 m {0.5 ft) in length, securely attached to provide a tight seal. The
well casing shall have a top cap.

The following information shall be.recorded to the nearest 0.03 m (0.1 ft) in the
logbook and on the well completion record: total depth of boring, total length of
casing, depth to top and bottom of well screen and filter pack, and bentonite seal
interval (top and bottom). Measurements will be made from the ground surface,

Hach screen/casing assembly will be centered in the borehole using stainless steel
centralizers.

The wells will be installed through holiow stem augers through the overburden.

The well assembly will be lowered onto approximately 7.6 cm (3 in.) of filter pack
material. Filter pack materials will be placed in the borshole with a tremie pipe.
Filter pack material will consist of clean, medium- to coarse-grained (70% retained
by a No. 40 mesh sieve), well-rounded, uniform silica sand that is free of surface
oxides, Filter pack will be added to the annulus to a height not to exceed 1 m (3 ft)
above the screen. A weighted tape-will berused to continuously tag the top.of .the
filter pack, in order to ensure accurate placement, ‘The source of the filter pack and
gradational curves shall be provided,
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* An annular seal will be constructed by placing 15 em (6 in.) lifts of 6.3 mm to
9.5 mm (1/4 in. - 3/8 in.) bentonite tahlets or bentonite chips, specifically designed
for sealing purposes, to a height of at least 1 m (3 fi} and no greater than 1.5 m (5 ft)
above the filter pack. If seal is placed above the groundwater surface, tablets will
be hydrated by the addition of at least 5 liters (1.3 gal) of potable water after
placement of each 15 ¢cm (6 in.) of lift. The seal {if above the groundwater surface)
will be allowed to sufficiently hydrate (typically for 12 to 24 hours) before placemertt
of the bentonite grout annular seal.

* The remaining annular space will be filled with a high-solids, bentonite-based grout
or cement-based grout with bentonite additives (maximum of 3 % bentonite by weight)
to within 1.5 m (5 ft) of the surface using a side-discharge, tremie-pipe. The grout
will be speciﬁcally designed for use in monitoring well construction. The grout will
be mixed by jetting or mixing, according to the manufacturer’s instructions regarding
weights and measures, and will be circulated throngh the rig mud pump. This matio
wili be properly decimented in the field loghook, The grout mix must achieve a
minimum weight of 1.1 kg/liter (9.4 Ib/gal) prior to placement. Grout weight will
be verified through the use of a mud balance, Grout will be allowed o set at least
24 hours before installation of the protective casing. Grout specification will meet
the reguirements of ASTM D-5092, Pmcrme for Design and Installation of
Groundwarer Monitoring Wells in Aquifers.

o All measurements and thicknesses including tota depth of hole, filter pack thickness,
' and depth to top of bentonite seal will be checked and recorded usmg a weighted
tape. Depths will be made from the ground surface.

» The casing will he cut off appmxlmately 0.7 m to 0.9 m (2.5 ft to 3 f1) above the
ground surfacs.

:#  Locking protective casings will be installed at each well. A vent hole, not-to.exceed

. 3 mm (1/8 in.) in diameter, shall be drilled in the side of the protective casing

directly above the contact with concrete pad. A concrete pad, sloped to drain away
from the well with milﬁmpm dimensions of 0.75 m (30 in.) by 0.7 m (30 in.} by -
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0.15 m (6 in.}, will be installed. A minimum of 24 hours will have elapsed prior to
placement of the concrete surface structure above the annular seal. A brass
monument will be set in the protective pad. At least three protective posts will be
installed to guard apainst damage from vehicles.

» After well installation, the top-of-casing elevation, ground elevation, and the
coordinates of each well will be surveyed by a licensed surveyor. Top-of-casing and
ground elevations will be to the nearest 0.003 m (.01 ft). Horizontal control will
be within 0.15 m (0.5 f1). '

2.1.7 Moniteoring Well Development

Wells installed during this investigation will be developed in a manner consistent with
criteria set forth in 10 CSR 23, Missouri Well Construction Rules. All development activities
will be documented. The following guidelines will be used during well development activities: -

. * Devalopm&ni: will not commence until at least 48 hours after the well casing has been
grouted in place.

* Development methods will provide aiternating cycles of mechanical surging and
evacnation through the well screen and filter pack o remove s0il and rock particles.
Mechanical surging may be performed throngh the use of bailers, pumps, or surge
blocks. Airlift devices will not be used for development purposes.

* Three times the volume of water lost during drilling and development activities will
be removed from the well,

* Development will be-considered complete when the following conditions have been
met: (1) three consecutive well volume samples vield conductivity and dissolved
oxygen measurements that have stabilized to within 10%, (2) three consecutive well
volume samples yield pH measurements that have stabilized to within +0.5 standard
unis, {3) three consecutive well volume samples yield temperature measurements that
have stabilized to within £ 1°C, and (4) if the water remains visibly turhid, -
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development shall continue for a minimum of 4 hours er until turbidity does not
exceed 50 NTUS. ' '

. Water generated during well development will be handled as cutlined in Section 2.1.2.
2..'1.8 Borehale Abandonment

. Angled borings and monitoring well locations' that are unuseable will be plugged in

. accordance with 10 CSR 23-4.080, Plugging of Monitoring Wells. The borehole will be filled

from the bottom of the boring by placing a bentonite-additive cement grout or a high-solids -
bentonite grout specificalty designed for sealing boreholes using a tremie pipe, The ratio of clay
grout to fresh potable water will be consistent with manufacturer’s instructions, with respect to
weights and measures. This ratio shall be verified in the field using 2 mod balance and shall be
recorded.

2.2 Equiﬁment Decontamination

Equipment used in drilling operations and sample collection and materials used in well
construction will be decontaminated according to the following guidelines:

+ Drilling ecjuipment and tools will be decontaminated with a hot water, high pressure -
washer upon arrival at the site, between borehotes, and before departure from the
site. Equipment and iools will be allowed to air dry after cleaning. Working areas
of the drilt ng will be decontaminated between boring locations. All gross materials
shall be removed from the rig and tires between each location. Pumps and hoses will
be flushed with potable water between locations. Equipment and tools will be stored
in a manner that maintains the cleanliness of the equipment.

* Continuous samplers, split spoons, and other sampling equipment will be washed
between samples in accordance with- Procedure BS&H 4.1.3, Sampiing Egulpment.
Decontamingtion or CDAP, Appendix F-1, Decontamination Procedures (Appendix
A) and allowed to air dry prior to sample collection.
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* AMl well screens, casings, caps, and outer casings will be cleaned using & hot water,
high pressure washer and will be allowed to air dry prior to installation. Cleaned
materials will be stored in a manner that maintains cleanliness. A manufacturer’s
Centificate of Cleanliness shall be accepted in liew of hot water, high pressure
washing, contingent wpon inspection and approval of prepackaged and sealed
materials. '

* All well development tools and equipment will be cleaned using a hot water, ]:ugh
pressure washer and will be allowed to air dry prior to initial use and between weil

locations. Cleaned materials will be stored in a manner that maintaing cleankiness.

Water and other wastes gencrated dunng decontamination activities will be handled as
outlined in Section 2.1.2.

2.3 Aquifer Testing

Aquifer characteristic testing to be outlined in this plan are slug tests, packer tests, and
tracer tests. '

2.3.1 Slug Tests

Slug tests will be conducted on several existing wells that do not have previous testing
data. These welis are summarized in Table 2-2.

TABLE 2-2 Well Locations Proposed for Slug Tasting |

Chemiasl Plant Arsa Ordnance Yvorks Arsa

MW-2001 MW-2012 MW 2035 MWY- 2040 MW-3023 MWS-21

KW-2003 MW-2014 MW-2036 MWA2041 MVW-2026 MWsS-22
WW-2007 MW-2017 MVEZ03T MW-2042 MW-S002 -2

MW-2010 MW-2032 MW 2038 MW-2043 | MW-4003 MWV-24R [
MW-20717 WML Z034 MWAW2039 M- 20044 MW-4007 MWS-24 .
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Slug tests will be performed in accordance with Procedure BS&H 4.3.23, Single Well
Hydraulic Conductivity Testing (Appendix A) or ASTM D-4044, Test Method for Instantaneous
Change in Head for Determining Hydraulic Properties of Aquifers. Both rising and falling
headtests will be performed on each well. Standard pressure transducers and data loggers will
be used to obtain water level measurements as recommended in ASTM D-4050, Test Method for
Withdrawal and Injection Well Tests for Determining Hydranlic Properties of Aquifer Sysiems.

2.3.2 Packer Tests

Packer tests will be performed during drilling of all angled borings and in the bedrock
sections of ail monitoring wells. Packer tests will be performed and data anatyzed as described
in the Groundwater Manual (Ref. 5) and Determination of Rock Mass Permeability (Ref. 6).
A schematic that details the configuration of the system and defines the applicable equations and
variables is presented in Figure 2-5. The tests wil} be performed as outlined: '

* Testing will be performed as drilling progresses to the desired depth.

¢ Testing intervals will be 3 m (19 fi} in the weathered portion of the bedrock and may
vary. from 3 m 10 6 m (10 ft to 20 &) in the unweathered portion of the unit,

* The test intervals will be isolated using a single packer system.

*  Water flow and pressure will be monitored through the use of a flow meter and
pressure gauge, respectively. '

*. Three to five tests of differing pressure will be performed on each test interval.
Pressures are (o start lower, increase, and return io starting pressures. All tests will
~ be 5 minutes in duration.
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Prior to recording flow into the formation under each pressure, the boring will be

allowed to stabilize.

The pressures used will typically range from 0.70 kg/cm? to 2.8 kg/em? (10 psi to
40} psi). Greater pressures can be used deeper in the boring, but are not required.
The general rule is that the nverhurden applies 0.07 kg/em?® (1 psi) of pressure per

'fontafdemh

2.3.3 Tracer Tests

Tracer tests will be performed after drifling of each angled boring at the chemical plant
site (Figure 2-1). Intervals for testing will be determined based on packer test results and
observations made in the field regarding fractures, voids, bmkan zones, and water loss zones.
This testing will be p&rformed as outhned

“The tracer dye will be injacted at the predetermined depth by prouting the bottom of

the boring. All grout mixturzs will be performed as outlined int Section 2.1.8. The
dye will be injected followed by potable water to promote movement of the tracer
slug. Between 7.5 to 11 liters (2 to 3 gallons) of dye will be mjacted into each
selccmd interval.

Several types of dye are possible, and determination of the types used will be made
after analysis of the baseline samples from the reswrgence points.

Te minimize the potential for contamination of sampling equipment and detectors
from the dye, the foliowing should be considered;

- Handling of the dye should not occur on the same day as detector
placement, or if this is not possible, the dye should not be handled by .
the same person who will be placing or collecting the detectors.

-~ Dyes should be sealed in a secondary container during transportation
to the injection site.
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- Dyes should not be stored in the same location as the detectors,
sampling equipment, or sample containers.

- Monitoring for the dye will be done through the use of charcoal and cotton packets..
Packets are made of 20 cm by 20 cm (8 in. by 8 in,) nylon screen folded in half and sealed at
the edges. Approximately 33 cu cm (2 cu in.) of activated charcoal or cotton material are
contained within the screen. Packets will be placed at two springs in the Burgermeister Spring
Branch (SP-6301 and SP-6303) and one spring below this area {SP-6306) {(Figurs 3-3).
Placement and collection of the packets is outlined as follows:

* The packets will be staked in place to prevent movement in the stream channel and
te allow for placement of subsequent packets at the same location within the spring.
Placement will be. made in areas where flow can be determined visually.

*  Packets will be changed out every 48 to 72 hours for the first 4 weeks of the study
and then weekly for the last 8 weeks.

* Packets will be retrieved from the spring and placed directly into clean, resealable
plastic bags. Oaly one set shonld be placed in each bag. Packets will be retrieved
from the spring using clean, disposable gloves and new gloves will be used at each
sampling location to prevent cross-contamination between packets. |

* The following information shall be written directly onto the sample bag using a
permanent marker: Sample ID, date and time of collection, and personnel. Sample
IDs will be identified in accordance with Procedure BS&H 4,1,1, Monbering System
Jor Environmenial Samples and Sampling Locaiions.

Packets should be protected from direct sunlight.

Baseline fluorescence will be determined-at each of the springs. - Several sampling events
of 2 day duration and 7 day duration will be performed to simulate.actual samplmg durations.
- Baseline samples will be placed and collected as outlined above.
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2.3.4 Water Level and Precipitation Measurements

Groundwater elevation measurements will be made to the nearest ong hundredth of a foot
(0.01) in accordance with Procedure ES&H 4.4.2s, Growidwater Levels Monitoring and Well
Inregrity Inspections (Appendix A) on all wells- at both the chemical plant area and ordnance
works area. Water levels will be made in conjunction with the joint sampling event and will be '
obtained prior to any sampling event. All wells will be measured within a 72-hour period.

Site-specific precipitation monitoring results will be obtainred from the site meteorelogical
station maintained in accordance with Procedure ES&H 4.8.3s, The WSSRAP Meteorological
Monitoring Station {Appendix A). Hously measurements and daily totals will be available for
use.
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3 CONTAMINANT SAMPLING PROGRAM

This contaminant sampling program has been developed to characterize the extent and
distribution of contaminants in gmundwater for the remedial investigation of the Groundwater

Operable Units.

Data objectives bave been designed to obtain characterization data as defined by the
requirements presented in the Work Plan (Ref, 3). The sampling cbjectives are to:

* Collect groundwater samples from all Weldon Spring Ordnance Works and Weldon
Spring Chemical Plant monitoring wells and several springs during May and August
of 1995 and analyze for site-related contaminants.

* Collect groundwater samples from selected monitoring well lﬂcatmns and analyze for
specific metals.

* Collect groundwater samples to determine the horizontal extent of uranium
contamination in the southeast portion of the chemical plant area.

* Collect groundwater samples from the western portion of the Weldon Spring Training
Area to provide background concentration ranges for potential site contaminarnts.

* Collect groundwater samples in the Southeast Drainage using discrete sampling
- techniques, to determine the presence of uranium, nitroaroratics, and selected -
metals, '
3.1 Sampling Activities
3.1.1 Comprehensive Sampling Effort
As part of the remedial investigation, the 1.8, Department of Energy (DOE) will lead

an . interagency ¢omprehensive sampling effort (DOE and Corps of Engineers) to provide an
overall view of the distribution of potential site contaminants. This comprehensive sampling -

DOE/OR/21548-445, Rev, 27




SAMPLING PLAM FOR THE REMEDIAL INVESTIGATION/FEASIRILITY ETUﬁY FOR THE GROUNDWATER
OPERABLE LINITS AT THE CHEMICAL PLANT AREA AND ORDNANCE WORKS AREA, .
WELDON SPRING, MISSOUR| (APPENDIX TO THE WORK PLAN] : 080E85

effort wilt be conducted in May and August of 1995, All field sampling methods will be unified
and will follow applicable DOE procedures. All procedures related to groundwater sampling
are presented in Appendix A. Static water level measurements will be taken during a two-day
period from all wells at the start of each sampling effort and prior 0 sampling each well.
Measurements will be obtained as described in Procedure ES&H 4.4.2, Groundwater Level
Monitoring and Well Integrity Inspections. Filtered and unfiltered samples will be obtained for
metals, and all other parameters will be unfiltered. Samples will be filtered according to
Procedure ES&H 4.5.8, Water Sample Filtering. All grovndwater samples will be collected in
accordance with Procedure BS&H 4.4.1, Groundwater Sampling.

Sampling locations include all wells in the ordnance works area and chemical plant area
~ monitoring well networks, as shown in Figures 3-1 and 3-2. Table 3-1 provides the sampling
schedule for the comprehensive effort. Spring sempling locations include SP-510t, SP-5201,
SP-5303, SP-5402, SP-5501, SP-5504, SP- 5601, SP-5602, SP-3605, SP-5612, SP-6301
(Burgermeister Sprmg}, SP-6303, SP-6306, SP-6501, and SP-6601. Flgl]l‘ﬂ 3-3 presents the
locations of these springs,

Al groundwater sampies will be analyzed for radiological and chemical parameters
identified as site-related contaminants and listed in Table 3-2. Data from wells located on the
western portion of the ordnance works area (MWS-13, MWS-23, MWS-111 [weathered zone]
and MWD-105, MWD-106, MWS-108 and MWD-109 [unweathered zone]) will be considered
for use in determining background concentrations for umnium and metals. Use of data from
additional wells on the ordnance works/training area will be determined pending the results of
the first comprehensive sampling event. Standard operating procedures (SOPs) related to
montoring well purging, proundwater sample collection, sample identification and preservation
requirements, and chain of custody procedures, are discussed in Section 3.2. Table 3-5 presents
sample container size, preservative requirements, and holding times far aach parameier to be
analyzed.
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TABLE 3-1 Comprehensive Sampling Schedule

MAY 1885

61 | s B3 B4 5/5

KMA-2001 WWD-02 MWL 2005 WAAWD-0D | MWCZ0S0 MAAY-02 | MW-Z041
Mwl2002 WVWE-02 MW-2023 MWE-01 | MW-2042 MWAS-08 MW-2015 WWS-23
MW-2003  MWWY-02. MWF2024 MAY-01 MW.2043 MWD.05 | MW2Z0ZE
WMW-2033 MWD-15 MW-2032 MWS-12 | WMW4003 MYWS-DE. | MWWV-24R

MW-2027 WAWS-18 MALZ0Ed MWD-16 | MAC4004 . MW-3027 WMWE-03
MAW-Z03 MWY-18 MW-2017 MAS-15 | MWR400E MALIOZE MVYS-04
MW-2014 MWE-13 RV 2030 WS- 21

CWVEZ021 RANS-00
W20 2 A0
MWL 3003 WMWD-05
M- I008 MWS-06
MV-3023 NWE-07

L8 . 5/a 510 611 Bz
hMAL3024 USGS-T MYV-2003 USGES-3 MW-4002 TIL-3
W I02E MW-2012 USGE5-4 hRA-40 10
USGSE-24 h-4001 MWWS-104
MW-2035 ] MAYS-110 MW-40311 MWS-20
MAWO-108 MA-4006 MW-4007 WMWWS-26
MR- Z2007 hUS-111 .
MAWS- 105
BB . . E/E g7 . Be b/13
MW-2028 USGS-5 hMA-2038 USGES-B Wi 2022 M-4014 M- 4020 MWS-22
MW-2010 USES-§ MW-2037 USES-2 WS- 101 Mwh-112 MW-4021 MWA-22
MW-2038  MWE-108 MW-202 3 MYV-2011 M-102 M-d0 15 MW-3023 MWD-25
MA-3013 MAS.1048 KT 107 MW-3018 hVS-112 R 4018 MWS-ZE
: MWL 2044 MWS-103 hWM-4016
WMAS-107 MW-4018 MD-106
' WS- 108 . hV-4012
MWS- 108
gr22 ' /23 ’ gf24 Ef26 bii6

MW-4022 MWS-13 MW-4024 MWS-11 | BP-E101 SP-EE0Y SP-BEQT SP-B303
MW-2008 MAY-13 MW-4025 MAD-28 § SP-5201 SPEEO4 -GP-6602 SP-5308
MW-4009 hMAS-17 -t SP-B303 SP-8301 SP-5805 SP-EEC1 . .
MW-4013 AMWA-1TF ] SP-B402 SP-ET01 SF-E812 - il
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TABLE 3-1 Comprehensive Samapling Schedula {Continued)
AUGLUST 1995
/1 iz 8/ e 817
MA-2001  MWD-02 M-Z008 WWWD-08 MVWY-2022 MWS-07T MWLZDA0 MWDO-ZE | MW-2041 WMWD-Z23
MN-Z00Z NOE.DZ MALZ202T WMIWSGS MWS-2024 MWD MA-2042 MWS-25 MA-2015 WMWS-23
MLZ003 MY -02 MWEZOTZ MNY-DB MW—ZU?Z MWS-12 MW-2043 . WWA-08 WW-2028
MOALZ033 NMYD-18 WAL A00E MYWYD-0B5 MW-2034 MIWD-16 MW-ADD3 WMWWSOE KA -Z AR
' MVW-3027 WMWS-03
BrE gra &Mo 511 817
M358 M'W'b- 1049 M ADG 2 MAAGIS MW 4025 MW-3013
MW-2013 MWS-109 MWD-112 MWE-110 MWD 05 WS 104
MW-203%  MWD-107 M0 MN-A024 MW-2026 MW-2036 USGES-1
MW-40T2 MWS-107 MWS-T$2 MWS-111 MWWS- 106 MW-2037 US_G 5-2A8
MWD 0 MW-2038 TIL-3 MW-2010 MN-A008 USGES5-4
MWD- 108 M-4020 UEGS5-5 MWS- 10
MW-401E MW-2006
- hMWS-108 KAS-102
BHa ane a4 &8/15 8121
MVS-Z2039 MWS-14 A0 WMOWS-ET 5P-5101 SP-5501 SP-SE01 SP-g3h3 MW-2027 MWS-13
_MW—2044 MR- 13 MWLA00E MWAY-1T SP-RZ201 SF-RE04 SP-5602 ZP-6A0G MW-2015% MWALTE
SMW-2022 MWS-14 MALA00T  WMWS-20 SP-R402 SP-5301 SP.5E05 SP-6E01 MW-A00E MWS-0O8
MWA-Z0TT MWS-11 MWS-15 EP-B303 SP-5612 SP-6601 Mw-3023 MWS.0T7
il B2z 8/23 B/24 826 B2
Ms 2017 M'I.I'IJ"S-'.I 5] MWA02ZE MWS-04 MVY-4016 USGS-9 MW-A013 O WVY-Z00T  MVYS-22
MA-Z014 WWE-159 MALZ0A0 MWS.21 MAn4018 USGS-B hAS-1032 MWAY-18 MWS-10
Mn-anoa  MYWD-OB MWLA0T 3 MWY-4021 MWS-26 Wihd022 USGS-B A2 2
MS-40065 MWS.G6 RS- 1038 hMy-3023 MW-4009
h-4014 LGSG-3 M40 24

3.1.2  Selected Parameter and Well Sampling

Additional chamacterization data ‘will be obtained during the comprehensive sampling
effort and may be required during the fourth quarter of 1995, Two well locations wil be
analyzed for specific volatile organic compounds (VOAS) during the August sampling event.
WSTA-MWS-5 will be sampled and analyzed for toluene and WSOW-MWS-104 will be sampled
and analyzed for carbon disulfide.

33
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Pending the results of the mmpreheﬁsive'samﬁling effort, additional data may be required
from selected monitoring well locations during the 4th quarter of 1995. If necessary, the list of
sample locations and parameters is shown in Table 3-3. ‘This additional round of sampling will

be conducted by the DOE.

TABLE 3-2 Analytical Parameters for. Comprehensive Sampling

Select Walls.fF‘ararnatars
Tolusna® WETA-MYYSS
Carbon Disulfide? WSOW: WS 102

Uraniurn Nitromromatics:
Aluminum 2,.4-DMT®
Antitrony 2. 6-DMNT
Arsamnic A-Amino-2,8-0ONT
Batum 2-Admino-4, 6-ONTY
Cadmium 2.4,6-TNT*
Chtomrdum 1.3,6-THE*
Coppai 1,3-DHRY
Iron Nitrob#snzene
Laad . m-Hitrotoluens
Lithium p-Nitrotoluana

- Manganese p-Mitrotoluena
Meareury
MWolybdenum
Hickal .
Salenium
Silwer
Thalliuvm
it rate
Chioridet
Fiuoride®
Sultatab

.
a © DONT mdinitrotoluena; THT =trinitrotoluene; THBE= mmtmbenzane
DMNE mdinitrobenzanas

4] sampling during August event

DOEDESZIB-445, Rev. |
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TABLE 3-3 4th Quarter Sampling Requirements For The Groundwater Operable Units

i Monitoring Well Looation

Myy-201 2 Mangahege
WAL 2030 . Iran, Mangansse
M- 2032 Iron, Mangansee
MYY-Z033 . iron, Margansee
MWY-2037F Lithium, Manganase
W 2033 . Lithium, Mangansss
MW-2038 : | Antimony
WV-2040 ' Molybdenum
| whe-2041 ) Manganesa
" MW-3025 hManganess
KW 2027 . Antimony
MW-4001 ' Antimany
KA 008 Artimo iy
WVY-4012 : Molyidsnurm
M-40715 Maolybdenum, Iran
|[ WIASE-1 8 Suifate ;
=1 Thase conetituente, following the comprehensive sampling ﬂﬁo.rt, hava bewn wlevated |n at least one sampling reund

in the given well. The monttorng walls lizsted will keva less than & samples available for the given constitusnt, eo
additonal data may be naaded. For lron shd manpaness, the sdditional eamples may be required to determine tha
cancentration relationship Detweern filterad and unfiltered samples.

(b Well MA2012 |e baing used a2 8 replacement for sbandoned Well MW-4017, which had ans alevated manganges
cancentration (27 o) in en unfiltarsd sample.

3.1.3 Southeast Drainage Discrete Groundwater Sampling

Discrete groundwater samples will be obtained from the lower pottion of the Southeast
Drainage to determine the presence of uranivm, nitroaromatics,-and those metals identified as
potential site contaminants in Table 3-2, Based on the amount-of water obtained at each
location, the requested analtysis will be prioritized in terms of obtaining uranium data, then .
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nitroaromatic data,and then metals. Six locations have been selected for discrete groundwater
sampling as shown on Figure 3-4, A groundwater sample will be taken within 10 £t of the
stream at each location, with a 10 ft spacing between each location. Specific Jocations will be
defined in the field, based on equipment accessibility. No SOPs have been developed for
discrete sampling, themfure:, details are provided below,

An all-terrain vehicle drill rig eqmpped with 2 hollow stem auger will be nsed ko
obtain groundwater samples. Boseholes will be advanced using the hollow stem auger with a
contingous sampler for soil sampling. After each 5 ft sample interval, the continuous sampler
will be opened and examined for moisture in the soils. When moisture: is detected, the anger
will be puiled back approximately 2 ft to allow water to enter the borehole. A waiting time of
at least 15 minutes should elapse to allow sufficient water {0 enter the borehole. A representative
sample will then be collected. Any holes created wili be plugged according to Procedurs
ES&H 4.4.4s/2, Subsurface Monitoring Device Phigging and Abandonmemt Procedure. Alf
groundwater sampling activities will be conducted in accordance with apphcable ES&H

pracedures de:scnhed in Section 3.2.

' 3.2 -Standard Operating Procedures

The SOPs in the following sections will be complied with for all characterization
activities specified in the Sampling Plan. These SOPs are included in Appendix A.

3.2.1 TField Logbooks

Water levels, sample locations, water temperatures, and other physical parameters will
be recorded in the field. The standard operating procedure for logbook entry and maintenance
is detailed in Procedure BES&H 1.1.4, Logbook Procedure. All loghooks used for field activities

. shall be bound and constructed of waterproof paper. -Field logbooks. shall be used to record all
. activities, occurrences, conditions, data, and other information not recorded on the SOP form
(i.e., Groundwater Sampling Field Data Form). All field logbooks shall be signed .and dated
upon completion of each field day’s activity and retained.as quality assurance records: by-the
DOE.
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- 32,2 Field Equipment Calibration

Physical parameters collected in the field, such as water temperature, conductivity, and
pH, will be measured using standard field instruments. DOE Procedures ES&H 4.5.1, pH and
Temperature Measurement in Warer, BS&H 4.5.2, Specific Conductance Measurement in Water,
and ES&H 4.5.9, Operation and Calibration of YSI Flowthrough Cell System, include specific
steps for equipment calibration. These procedures also require that equipment calibrations be
documented using specific calibration forms or by documenting calibrations in field loghooks,
in- accordance with the specific calibration procedure.

3.2.3 Field Measure:menﬁ

Prior to groundwater sample mﬂectiﬁn,_ specific field measurements will be taken, These
measurements include temperature, pH, redox potential (Eh), and conductivity. DOE procedures
for obtaining these measurements are provided in the following: ES&H 4.5.1, pH and
Temperature Measurement in Water, BS&H 4,5.2, Specific Conductance Measurement in Water,
ES&H 4.5.5, Measurement of Specific fons in Water, and ES&H 4.5.9, Operation and
Calibration of YSI Flowthrough Cell Svstem. These measurements are- initially taken after
removing one weli volume. Wells are then pumped dgain and the measnrements taken a second
time. If the parameters are found to be within 10% of each initiaf measurement, the well is
considered stable and ready for sampling. If 10% is not reached, then the water is removed
until stability is achieved. Al ficld measurements will be taken and recorded on the appropriate
sample collection forms, which are included in the SOPs (Appendix A}, All field measurements
will be performed in site or on unpreserved samples, Monitoring probes will not be placed in
sample bottles containing samples for laboratory anakysis.

3.2.4 Sample Identification

: All groundwater samples collected under this-sampling plan will be identified according .
to Procedure ES&H 4.1.1, Nionbering Sysiem for Environmental Samples and -Sempling
Locations.

DIOE/ORSZ | 546-445, Rev. | . a8
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The chemical plant area identification number consists of three discrete parts as shown
in example GW-2020-8195, The first two codes in the sample identification number are used
to indicate the environmental matrix sampled. The sample letter identifiers applicable to this
sampling plan are: GW for groundwater samples and SP for spring. The second part of each.
identification number is a unigue four-character sample location identifier. Groundwater _
monitoring wells and spring locations are documented on an Environmental Sampling Location
Identification form. Nonpermanent locations (discrete sampling in the Southeast Drainage) will
be identified hy completion of a Nonstandard Environmental Sampling Identification form. The
third portion of the identification mumber identifies the sample collection date by a code
signifying semianmual samples (§195). This code system will be used for the comprehensive
sampling event (S195 = May; §205 = August). The discrete groundwater sampling and any
additional fourth quarter sampling will be identified by the month, day and year (071595),

For the comprehensive sampling effort, the ordnance works area sample identification
numbering system will be identical to that described above except for the first two cades. All
ordnance works samples will be designated with an MW prefix, as shown in example
MW-D002-5195. D002 represents training area well MWD-2.

3.2.5 Quality Contrel Samples

Quality controi '{QC) samples will be collected te ensure consistent and accurate
performance of sample collection and laboratory analysis. DOE Procedure ES&H 4.1.4,
Quality Control Samples for Aqueous and Solid Matrices: Definitions, Identification Codes, and
Collection Procedures, defines the types of QC samples that shall be collected, the recommended
collection frequency, and the collection procedure. Table 3-4 summarizes the quality control
samples that will be collected to support the mmprehﬂnsive' field sampling effort. A set of QC
samples is scheduled to be collected on each of the following days, May 3rd, May Rth,
- May 11th, and May 16th for the first-event, -and August 3rd, August Bth, August 11th, and
August 16th for the second sampling event. Table 3-5 lists the sample collection requirements
(container, velume, etc.) for the QC samples.
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TABLE 3-4 Field Quality Control Sample Summary

{ Quality Controf Sample Type - Frequanay- Purposs

| Matrix SpikeMatrix Splka Dupllcat.e 1 par 20 samplas Aazeps matilx and poeslble intralaboratory vanability
or Matrix Duplicate or 1 par 14 daye

Blind DuplicatafSacondary 1 par month Asgzess matrix angd interiaboratory variakility
Duplleads .
Rapileats . ’ 1 per 20 uénrnplas Apawen mattx and intraln'borutnry variabil ity

Equipmant Blark inondadicated 1 par 20 eamplaa Asseer sffactivanase of decontamination at wells with
squiprnent only) . non-dadicatad sampling equipnant.

Distilled Water Blank ** 1 per month Aezess quality of distiltad wetsar
Fiald Blank** 1 per month Acgsese impact of ambient conditione on samplee
Thp Blank ) 2 per VO Acpese VOO contamination intraduced during
’ - shipmeant transpartatian or labaratory handling
[——— —

* VWhichever is of highar frequency.

** Collected togathar on the same day.

Qua]ity control samples are further identified by a two or three-character suffix added
to the sample identification number (as described in Section 3.2.4). The quality control samples
are identified based on their purpose: duplicate/split samples-DU, field replicate-FR, matrix
spike-MS$, matrix spike duplicate-MSD, equipment blank-EB, field blank-FB, and water blank-
WEB. A trip blank will be used when shipping the VOA samples from the August event. All
Sample Identification Forms will be kept as permanent quality assurance records.

3.2.6 Samf:]e Collection, Preparation, and Preservation

All samples taken for the chemical plant area and the ordnance works area will be
coflected in certified-clean plastic or amber bottles as appropriate for analysis. Table 3-5 lists
. the sample collection requirements for each parameter and media. All water samples will be
pmsewed according to Table 3-5, after collection and during shipment to the analytical
. laboratories. -All samples will be packed in ice to maintain a temperature of 4°C (39.2°F).

Sample prepamtiqn and packaging will conform to the standard operating pmcédums
detailed in Procedure RC-19s, Hazardous Material/Sample Transportation Activity (HMSTA) .
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TABLE 3-5 Sampie Collection Requirements

ﬁmimum MSM-D or
Analysls © | Sampla Container Yolume DU volume
Meme Wadia Type | SizeType Freservetive | Holding Time Required Reaquired
hitrearamatios Watar 1 litar amber glags | 4°C (ICE] b days; actusl 1000 mi 1000 m
extractonhoiding
times variable;
samples should
be shipped
immediately upon
collaction
Metals, Water 1 fiter plastic Mitric At 8 moantha 254 mi 1006 mi
ladividual HNO,) to a
pH < 2
Witrata? VWatar Z2h0 mi plastic Bulfunic 25 days 100 ml SO0 mi
Acid
HASD b0 a
pH <2
" Chiorigs Watar 260 mi plastic A0 {ice) 28 days 100 ml 300 ml
Fluoride Vatar 200 mi plastic A5 (ice) 25 days 190 ml 00 mi
Sulkata Water 250 m plastlc aA°C {lca) ZB days 100 mil BOO mi
Lranium Water 500 m plastic Nitmc Acid 6 months 100 mi 500 il
AHNG) to =
] opH <2
Volatilas Watar 2-40 ml glaes Hydrachlaric 10 days 160 mil 180 ml
vialz acid to a pH
<2 and
4°C {lga)
Lk

A Actual axtractionfanalysis holding times are varlabla, Samplas should be shipped immediately after collaction.

Operations. All samples will be prepared for shipment by sealing the bottles with tape and
properly labeling and tagging samples. Sufficient space in all bottles should be allowed, except
volatile organic analyses, to compensate for pressure and temperature changes that may be
incident to transportation (approximately 10% of the container volume). All samples will be
shipped and analyzed withip the holding times established by the analytical methods {Tabie 3-5).

All samples obtained from. the chemical plant controlled area will be surveyed at the
chemical ptant Access Control area for radiclogical contamination control. Exit survey forms
will be obtained (in accordance with RC-19). A copy of the results witl be provided to the
HMSTA personnel. If survey results indicate radiation above background, Access Contro]
persennel will remove nonfixed radiation in accordance with current acceptable practice and will.
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acquizre further radiological data from the Radiation Laboratory. This daiz will be forwarded to
the HMSTA. : E - '

3.2.7 Chain-of-Custody

~ Chain-of-Custedy Forms will be maintained for all environmental samples coliected. The
chain-of-custody procedure is detailed in Procedure ES&H 4.1.2 and specific procedures
established to ensure that samples are not tampered with or altered prior to sample analysis.

Chain-cf-custody is maintained by use of Chain-of-Custody Seals and Chain-of-
Custody/Autherization Forms. The person collecting each sampie shall be responsible for the
care and custody of the sample until it is transferred or properly disposed of. All {ransfers are
documented on the Chain-of-Custody Forms, which shall consist of the signature of the releasing
party, the signature denoting accepiance of the samples, and the date and time of transfer.

Prior to shipment to analytical taboratories, all sﬁmp!e containers shall be checked against
the Chain-of-Custody Form. Chain-of-Custody Forms will be signed and taped to the inside of

the shipping container. Then the shipping contairer shall be sealed using signed and dated’

Chain-of-Custedy Seals. Upon arrival at the analytical laboratory, sample shipment containers
shall be inspected to ensure that custody seals are not damaged, tampered with, or missing. Any
problems shall immediatefy be reported to the DOE laboratory coordinator. Copies of Chain-of-
Custody Forms will be returned from the laboratories to note that the shiprments arrived intact,
complete, and untampered with. After samples have been analyzed and disposed of, the
responsibie party will complete the Chain-of-Custody Form.

All chain of custody documents will become permanent quality assurance records.
3.2.8 Sampling Equipment Decontamination
All sampling equipment will be decontaminated according to Procedwe ES&H.4.1.3,

 Sampling Equipment Decontamination. Prior to collecting a water .sample, nondedicated
sampling equipment must be decontaminated according to the foliowing steps:
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* Equipment. Remove ali visible contamination with clean tap water. If this is not
effective, use a clean soft cloth. or sponge or use pressurized water to clean
equipment. If required, a brush may be used to clean stainless steel or metal
equipment but pot plastic equipment, which may be scratched by the brush. After
cleaning equipment with tap water, triple rinse equipment with distilled water.

* Hoses. Pump clean tap water through hoses, If necessary, use pressurized tap water.
After cleaning hoses witls tap water, pump three volumes of distilled watf:r throngh
hoses.

*  Probe nps and meters. Triple rinse with distilled water,

* Collect sample according to the specific procedure for the sample type, which may
include deconfaminating equipment prior to collecting sample.

: * Rinse ail samp]e collection equipment with clean tap water followed by distilled
' . water. Store equipment in clean containers.

Disposal of decontamination water at the chemicaf plant area will follow Procedure
RC-18, Handiing and Disposition of Site Generaied Waste. According to this procedure,
decontamination water collected from wells located on the chemical plant area will be placed in
a strong tight container with a secure lid. This water will be released at the decontamination
pad at the end of the sampling day. Decontamination water from wells located on the ordnance
works area will be discharged to the ground surface at the well site.

All equipment and tools will be decontaminated between sample collections and upon
arrival at the site. Bquipment and tools will be stored during sampling activities to maintain
‘cleanliness. This may iiclude use of plastic sheeting, boxes, or other appropriate methods.
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4 ECOLOGICAL INVESTIGATION

Ecological investigations are required at Burgermeister Spring and the Southeast Drainage
~ as part of the Groundwater Operable Units at the Weldon Spring Chemical Plant area, The |
ecological investigations for these drainages will help determine whether impacts exist as a result
of the presence of contaminated media in the drainages. Site-related contaminants for
Burgermeister 8pring have been identified as uranium, nitroaromatics, nitrate, chromium,
arsenic, lead, mercury, selenium, and silver. Site-related contaminants for Southeast Drainage
_ have been identified as uranium, nitroaromatics, nitrate, chromium, copper, lead, manganese,
sitver, and zine. Ecological data 'requirem&nts as discussed the Work Plan (Ref. 3) will be
fuifilted by the following sampling activities: ' ' '

¢ Surface water samples shall be collected for chemical and radiological anatysis and
for toxicity testing at four locations at Burgermeister Spring, at two locations at
Southeast Drainage and at background Spring 6501 in Drainage 6500 and background
Spring 5406 in Drainage 5400. Sediment samples shall alse be collected for chemical
and radiological analysis and for toxicity testing for the locations at Burgermeister
Spring and at background Spring 6501 '

* The U.85. Environmental Protection Agency (EPA) Rapid Bioassessment Protocol
(RBPY (Ref. 7) Method If wmacroinvertebrate (benthic) assessment and habitat
assessment shall be conducted at four locations at Burgermeister Spring, four

. locations in Drainage 6500, at two locations at Sountheast Drainage, and at two
locations in background Drainage 5400, '

* The EPA REP V methed habitat assessment and fish community assessment (using
electrofishing methods) shalk be conducted at four locations at Burgermeister Spring,
four locations in Drainage 6500, at two locations at Southeast Drainage, and at two
locations in background Dminage 5400.

s Macroinvertébrate tissue samples shall be collected and prepared for tissue analysis
at four locations at Burgermeister Spring and Spring 6501 at Drainage 6500. Fish
tissue-samiples shalt be collected and prepared for tissue analysis from four locations -
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at Burgermeister Spring and Spring 6501 in the 6500 drainage, at two locations in the
Southeast Drainage, and at background Spring 5406.

Safnp]in,g activities shall be conducted in four areas: in two study areas, Bm‘gﬁnneiétar
Spring and the Southeast Drainage and at ‘two background  areas, Drainage 6500 and
Drainage 5400. The Jocations of these areas are shown in Figure 4-1 through Figure 44, A
total of 12 sampling locations have been defined for the four areas. At Burgermeister Spring
and Drainage 6300, four study locations have been selected for sampling and are shown in
Figures 4-1 and 4-2. Two study locations have been selected for sampling at the Southeast
Drainage and two locations at background Drainage 5400 as shown in Figures 4-3 and 4-4.

Each sampling activity listed above shall be conducted during two separate calendar
periods. These periods shall be late spring (May) and late summer (August/September), Late
spring sampling events shall be taken during high flow periods or periods induced by
precipitation (1/2 in. or greater}. Late summer samples shall be taken at low flow conditions,
representing undiluted groundwater flow, and therefore, shall be collected no sooner than one
week following a precipitation event.

4.1  Surface Water and Sediment Sampling

Surface water and sediment samples shall be collected for contaminant anakysis and
boxicity testing at study and background locations as indicated on Figures 4-1 and 4-2, Surface
water samples shall be collected for contaminant analysis and toxicity testing at locations as
shown in Figures 4-3 and 4-4. One surface water sample and one sediment sample shall be used
for contaminant analysis at each respective location. One surface water sample and one sediment '
sample from each respective location shalt be used for toxicity testing. Additional sampling of
surface water and/or sediments shall be performed for additional toxicity testing. Samples will
be collected during two sampling periods.

In situ water quality information shall be measvred at each sampling location. Parameters
to be measured are dissolved oxygen, temperature, pH, conductivity,-and flow rate. . Meters
shall be calibrated prior-to use, and measurements shall be taken according to Procedures ES&H
4.5.1; 4.5.2, and 4.5.6 (Appendix A), Measurements shall be made at the spring, riffle, and -
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downstream pool areas Just below the water’s surface and recorded as separate measurements.
In situ water guality information shall be measured prior to collecting surface water samples,
which ‘shall be collected prior to sediment sample collection. Surface water samples shall be
collected at cach location using clean sample containers of the type as indicated in Table 4-1.
Containers shall be filled to approximately 5.1 cm (2 in,) below the water surface, Alf data
shall be recorded on the physical characterization/water quality field sheet (Appendix B). Water
samples will be analyzed for Burgermeister Spring for uranism, nitroaromatics, nitrate, arsenic,
lead, chromium, mercury, selenium, and silver, Water samples will be analyzed for the
Southeast Drainage for uranium, nitroaromatic, nitrate, chromium, copper, lead, manganese,
stlver and zinc. '

One sediment sample will be taken during the water sasnple event from depositional areas
within each designated sample location. Sediment samples shall be coflected using an Eckman
or petite Ponar dredge. For the location, a representative grab sample, composed of a minimum
of three separate grab samples shall be collected, mixed, and a representative aliquot shall be
taken for analysis. Sediment shall be qualitatively examined in the fieid for substrate type using
the following designations: clay, silt, fine sand, coarse sand, pebble, gravel, rubble, cobble,
boulder, and detritus. The primary substrate type shall be recorded first with secondary
characteristics noted second (e. g'., silt with clay and detritus).  All sediment collection
information shall be recorded on the physical characterization/water gquality field sheet
(Appendix B). When collecting muitiple sediment grab samples, from each of the study and
background areas, sampling shall begin at the farthest downstream point and progress upstream,
- Al sediment sampling devices shall be decontaminated between sampling locations. Equipment
* shatl be decontaminated before each sample type is collected according to Procedure
ES&H 4.1.3, Sampiing Equipment Decontamination. Equipment shall be washed with soap and
water to remove visible contamination. - After all visible contamination is removed, rinse with
clean water, and then triple rinse with clean distilled water: All residues and wash water wastes
- must be containerized and transferred- to the ‘Weldon- Spring .Site Remedial Action Project
{WSSRAP) Waste Management Group for disposal, Decontamination shall be documented. in
the field loghook.

Additional surface water and sediment samples will be collected for toxicity tests.
Samples shall be collected as described above, Additional surface water and/or sediment -
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samples may be collected dependent upon the results of the first level toxicity tests (acuie),
Tests shall be completed within 3 days of initial sampling. If acute toxicity is observed, serial
acute toxicity tests shatl be performed. If acute toxicity is not observed, chronic toxicity tests
shall be performed. Additional samples shall be collected within 10 days of acute testing
completion, Surface water and sediment samples collected for acute and chronic toxicity testing
shall be stored, preserved, -and shipped according to the requirements defined in Table 4-1.
Toxicity samples shafl be analyzed in accordaiice with Table 5-3.

All chemical, radiological, and toxicological analyses shall be conducted by the
Contractor’s off-site laboratory. Transfer of custody of samples shall be conducted in
accordance with Procedure ES&H 4.1.2. Chain-of-Custody Forms to be used for all sampling
activities are shown in Procedure ES&H 4.1.2. and Appendix A. :

Quality control {QC) samples will be collected for chemical and radiological analysis in
addition to designated location sampies. A minimum of one set of quality control samples shall
be collected per sample medium (sediment and water) during each sampling period. These
quality control samples inciude duplicate, field replicate, and equipment blank samples for
sediment and surface water; and matrix spike and matrix spike duplicate samples for sediment
samples. QC samples shall be collected in accordance with Procedure ES&H 4.1.4 and the
Sample Management Guide (Ref. 8).

4.2  Biotic Surveys
4.2.1 Habitat Assessment and Macroinvertebrate Sampling

The EPA RBP II (Ref. 7) shall be used to assess macroinvertebrate communities at each
area and location, as specified in Figures 4-1 through 4-4. The habitat assessment is included
as part of Protocol II and shall also be conducted at-each location.

At each location, the habitat assessment shall be conducted as. detailed in the RBP
manual. The habitat assessment shall include evaluation of the main-dminage channel, the
stream bank, and the immediate drainage area. Physical characteristics collected for the habitat
assessment shall include extent of erosion, non-point-source pollution, stream width and depth, -

 DOEMOR2I 548445, Rev, | 51




SAMPLING FLAMN FOR THE REMEDIAL INVESTIGATIONFEASIBILITY STUDY FOR THE GROUNDWATER
OPERABLE UNITS AT THE CHEMICAL PLANT AREA AND ORONANCE YWORKS AREA,
WE!.DCIN SPRING, MIS3OURI {APPENDIX TGO THE WORK FLAN}

080895

TABLE 4-1 Ecological Sample Collaction Requirements

L —— — ———————————— —_——— ———————— —————————————————— .|
Minirmuam | Ouality
Sarmpla | Contral
Voluma or | Sampla
Sampla Contalner Halding Weight | Volume
Analysiz Madia Type Siza/Type Presarvative Timg Reguired | Required
Chermical - Watar 1 litar amber glese 4° Calsius (ICE Sodays® 1000 ml 1000
Nitroaromatice Sediment 2680 mit amber glase 1000 oo
. wida-raouth
Charnlcal - Matals,  |Water 1 liter plastic Hitric Asid {HNO5) to s pH | & montha | 260 mi 1004
Indfividual® 250 mt <2
' Sadiment - ambar glass W!:dﬁ- 42 Celabus (ICE) 1003 oo
: mauth
Chemical - Nitrats Vater 250 ol plastle botde | Sulfurie Acid {HS04  to & | 28 days | 100 ml
pH < 2 :
Sadirmant 250 mi plastic jar 49 Calgiug [ICE} 5O0 co
Radiolagical - Water 800 il plastic bottle | Nitie Aczid {HNO5) 1o apH {6 monthe | 100 mi
Uranium < 2 ' . '
Sedirnent 250 mi plastic jar 4° Calsiua ICE} | BOO ac
Tomicity - Acuta | Water 2 liter plastio oube 4° Celelus ({ICE} 38 hours | &.5 Jiter
Serial Asute 12.4 Hitar
Sediment E litar plastio bucket 14 days | & liter .
Texicity - Shronlc Vilmtar 2 liter plastic cuba 4% Celgiug HCE] 36 houre |45 liter?
| Sediment g liter plastic buckst 14 daye € liter .
Tisaus Analysis Macra- 26 ml glaes, 4° Coleius (ICE} 1 month | 2.7 grame
imsertebrates _
Figh 1 gallen plastic bapy & manths | 10 grams
' and double-baggad and 2
individ usala
e e e ————— —
Ar = not required
] Actual sxtractipn/analyeie holding times are varishle. Samples should be shipped immadiately after collaction,
b Fiftern titara will b aubmitted to the lsboratory fer initial test setup and renawal water on Day 2. An additional

onllection of fiftaan ltars will be mada by the subcontractor, Ffteen litere will be collected for Day 3 teste snd again
. on Day B for teet for vee AE ranswal water, .
G : For refarence only: metaie inolude areenic, chremiom, lesd, mereury, aslanium, and gilver,

high water rarks, velocity, channelization, canopy cover, sediment odors, oils and deposits, and
inorganic and organic substrate types: All information shall-be-recorded. on-ihe Physical
Characierization/Water Quality Field Data Sheet (Appendix B).
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Water quality information collected as part of the surface water sampling in Section 4.1
shall be used for the habitat assessment. These parameters include temperature, dissolved:
oxygen, pH, and conductivity. Additional water quality information shall be collected for the
habitat assessment including stream type, water odors and oils,-and turbidity. All water guality
information shall be recorded on the Physical Chamctenzanumeater Quality Field Data Sheet
(Appendix B). '

Habitat parameters shall be collected at each location during each sampling period, and
shali include instream habitat, channel thorphology, bank features, riparian vegetation, substrate,
cover, embeddedness, velocity, and depth regime. All information shall be recorded on the
Habitat Assessment Field Sheet (Appendix B).

REP Method IT shall be conducted to assess the biological community at each location
(Figure 4-1 and 4-2). Macroinvertebrates shalt be collected at riffle/run habitats within each
sampling location vsing a surber and a kick net. A kick net will be used to collect
macroinvertebrates from two 1 m? (10.8 £%) areas, and a surber shall be used to collect
macroinvertebrates from two 0.09m? (1 fi%) areas, which shall constitute one macroinvertebrate
sample for the location. Samples shall be collected at areas of fast and slow current. . At
sampling locations where riffles do not exist, run areas with cobble or gravel substrate shall be
used. A coarse particulate organic matter (CPOM) sample as described in the RBP manual,
shali also be collected at each location. Each riffle/run s.ample shail be processed separate from
the CPDM samples,

Macroinvertebrate samples collected at each location shall be sorted and enumerated
during processing to obtain a 10{-count organism subsample as described in' RBP Method I
{Ref. 7). All remaining organisms and any sample residue shall be preserved for quality control.
All organisms in the subsample shall be identified as to family, enumerated, and recorded on
the Biosurvey Field Data -Sheet (Appendix By All organisms in the subsample shall also be
¢lagsified according to the functional feeding group, as presemted in the RBP manual
enumerated, and recorded on the Biosurvey Field Data Sheet (Appendix B).

The CPOM samples taken at each location shail be processed aocording to RBP Method
Il (Ref. 7). Individuals shall be classified as shredders and non-shredders, enumerated by -

DOB/ORZ 1548445, Rav. 1 53




SAMPLING PLAN FOR THE REMEDIAL INVESTIGATIONFEASIBILITY STUDY FOR THE GROUNDWATER
DOPERABLE UNITS AT THE CHEMICAL PLANT AREA AND ORDNANCE WORKS AREAR,
WELDON SPRING, MISSOURI [APPENDIX TO THE WORK PLAN} 080E35

: .classiﬁcatit}n, and recorded on thé Biosurvey Field Data Sheet (Appendix B), Any sample
. residue shal) be preserved for quality control processing.

A rtepresentative sampie of macroinvertebrates shall be retained for tissue analysis. A
minimmim of 2.7 g of sample mass is required for invertebrate tissue analysis. Samples shall be

- collected, preserved, and stored according to requirements specified in Table 4-1, Samples shall
be analyzed for Burgermeister Spring for uranium, nitroaromatics, nitrate, arsenic, chromium,
lead, mercury, selenium, and silver. Tissue samples for Southeast Drrainage shall be analyzed
for uranium, nitroaromatics, nitrate, chromium, copper, lead, manganese, silver, and zinc.
Sample collection shall be documented using the Biological Sample Collection Form as shown
in Appendix B and identified in accordance with Procedure ES&H 4.1.1. Al tissue analyses
shall be conducted by the off-site contracted laboratory according to the Data Quality
- Requirements list in Table 5-2. Transfer of custody of samples shall be documented on the
* Chain-of-Custody form as shown in Appendix A and in accordance with Procedure ES&H 4.1.2.

4.2.2 Fish Sampling

_ The REP Method V (Ref. 7) shall be nsed to assess fish communities at each location
specified on Figures 4-1 through 4-4. Fish surveys shall focus on determining the presence or
absence of Ammocrypia clara, the western sand darter, a State Watch List species. Fish shall
be sampied using nonfatal electrofishing methods as used for the RBP V Method, Due to the
limited access to each area, portable electrofishing units will be used for all locations.

At each sampling location, a 100 m (328 fi) reach shall be established for electrofishing.
Block nets shall be placed at each end of the 100 m (328 ft) reach. The survey shall include
sampling of all habitats represented within desipnated 100 m (328 ft) reach, and will ideally
consist of at least one spring (if present), one riffle, one run, and one pool.

Elecirofishing shall be conducted for a minimum-period of 15 minutes at each Jocation,
.or until 10{} o 200 individuals are collecied. Even if the sample area of 100 m (328 ft) overdaps
individual sample locations, sampling shall be conducted for a specified period. - All fish stunned
by the electrofishing umit 'shall be guickly netted using a dip net. -All captured specimens shall
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be piaced in & small helding tank {e.g., 5-gallon bucket with stream water) until identification
ard enumeration is conducted. '

All fish {not just game fish} collected shall be identified and enumerated by species in

the field according te methods presented as part of RBP Protocol V. All fish less than 20 mm
{1 in.) in length shall not be inciuded in the sample recording. If no fish larger than 20 mm
{1 ir.) are ccllected, then these fish will be recorded. Fish shall be identified as to species,
sorted, and separated into adults and juveniles by size, and then total numbers and weights
recorded on Fish Field Collection Diata Sheet (Appendix B). . Juvenile fish may be enumerated
and weighed by group. Fish shall also be evaluated for physical anomaties such as eroded fins,
excessive mucus, parasites, or tumors. All field collection information shall be recorded on the

* Fish Field Collection Data Sheet (Appendix B). Reference specimens of each species from each
site shall be preserved in 10% formalin or other appropriate preservative, labeled, and stored.

A representative sample of fish specimens shall be retained for tissue apalysis. A
minimum of 10 g or two individuals shall be collected, enumerated, prepared, and preserved
according to Table 4-1. Samples from Burgermeister Spring will be analyzed for uranjum,
nitroaromatics, nitrate, arsenic, chromium, lead, mercury, selenium, and silver. Tissne samples
from the Southeast Drainage will be analyzed for uranium, nitroaromatics, nitrate, chromium,
copper, lead, manganese, silver, and zinc. All sample collections shall be documented using the
Biological Sample Collection Form as shown in Appendix B. All tissue analyses shali be
conducted according to data quality requirements listed in Table 5-2. Chain of custody of
samples shall be completed on the Chain-of-Custody form, as shown in Appendix A and in
accordance with Procedure ES&H 4.1.2.

At each location, fish surveys conducted as part of the RBP Method V shall include
sampling for the western sand darter, Ammocrypta clara. Suitable habitat within each location .
shall be sampted for this species.- Suitable habitats are described as areas with sandy bottoms,
quiet margins of stream channels, and shallow backwaters (Ref, 11}, - All-individuals coliected
shall be exarnined to identify potential individuals of the species, Ammocrypra elara. Personnel
conducting fish surveys shali be required to review and know identifying characteristics of this
species prior to field surveys. - No species -listed on the Federal or State endangered or
threatened species lists shall be killed for reference collection. If the species Ammocrypia clara
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‘identified, field photographs shal.l be 1aken and S.ta'te conservation officials shall be notified.
Field photographs shall be instant processing photographs, and photographs shall be taken c-f the
specific identifying charactansucs _

_ Based upon observations made at each location during the assessment of habitat, water
quality, and the fish biosurvey, a determination shall be made as to whether an impairment
extsts, If an impairment is determined, an Impairment Assessment Sheet (Appendm B} shall also
"~ be completed for the location, acmrdmg to the RBP Method V.
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5 QUALITY ASSURANCE

Remedial investigation activities for the Groundwater Operable Units at the chemical
plant area and the ordnance works area will comply -with the. gualjty assurance program
developed for the Weldon Spring Sité Remedial Action Project (WSSRAP), The WSSRAP has
developed the Project Management Contractor Qualiry Assurance Program (Ref, 9) in
accordance with U.5. Department of Energy (DOE) Order 5700.6C. This program addresses
sections of the American Society of Mechanical Engineers NQA-1 1989, Nuclear Quality
Assuramice Program and the U.S. Environmental Protection Agency (EPA) QAMS-005/80,
Quality Assurance Management Staff Quality Assurance Project Pigm, A plan has been
developed specifically for envirommental activities, and will be used for the Groundwater
Operable Unit at the chemical plant area, and is entitled Emvironmental Quality Assurance
Project Plan (EQAPIP) (Ref. 10}, The EQAPP ensures that all environmental activities
conducted at the WSSRAP are performed in accordance with EPA QAMS-005/80. The U.S.
Army Coms of Bngineers (COE) has conducted a review of the EQAP]P and has approved the
document for use for the groundwater operable unit at the ordnance works area. The quality
assurance program is further supported by the use of standard operating procedures (SOPs), data
quality requirements, data validation and verification and data interpretation methods.

The Sample Management Guide (Ref. §) summarizes standard operating procedures and
data quality requirements developed for uvse in the collection and zimlysis of environmental data,
guidance in developing investigation-specific data quality objectives, data quality review
programs conducted to ensure data integrity and validity, and administrative procedures adopted
by the WSSRAT to manage the use of environmental data.

Data quality requirements {DQRs) have been established for environmental data. DQRs
are qualitative and quantitative statements that specify characteristics of the data required to
. suppert decisions during remedial action activities and identify specific goals for WSSRAP data,
including precision, accuracy, and completeness. The WSSRAP-DQRs are standard in. their
application and are used as a guideline for the project.

Standard operating procedures (SOPs) have been developed 1o provide comsistency in
sample cotlection methodology and documentation of environmental activities. SOPs inclnde -
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procedures for sample collection and identification and for data quality review. SOPs are issued
as controlled copies and are reviewed annvally. The procedures are updated as necessary.

5.1  Standard Operating Procedures

SOPs have been identified for use in sampling activities associated with environmental
chamcl_:r:ﬁzatiﬁh for the Groundwater Operable Unit and are listed in Table 5-1 and included in
Appendix A,

TABLE 5-1 Standard Operating Pmcedures for Charactarlzatmn Activities for tha
Groundwater Dparabla Units

W3SSRAF Frocedure Number Frac&dum Tila

ES&H 1.1.4 Logbouak Frncadura
ES&H 4.1.1 t Mursbering System for Efm'mnm;&ntal Samples and Sampling Locations
ES&H 4.1.2 ) Chain of Custady
ES&b 4.1.3 Sampling Equipmant Decontambnation
ES&H 4.1.4 Cuality Control Sampies for Aqueous and Solid Matrices: Daﬂmtmns.
Mentifleation Cades, and Collection Procadures
ES&H ;1.3.2 : : Single Wall Hydraulic Conduotivity Teating "
ES&H 4.4.1 Grovndwater Sampling
ES&H 4.4.2 Groundweater Level Monitoring and Wall lntagrit-;r Ingpectiions
ES&H 4.4 .4 Subsurfaca Monitonng Device Plugging and Abardonment Procedurs
Esél_t-i 4.4.6 SgilfSedimant Sarmpting
ES&H 4.4.7 Seif and Rook Core Barehole Logging
ES&H 4.5.1 ' pH and Temperaturs Measursment in Watar
ES&H 4.8.2 Specific Conductanca Messursment in Yater
. " ES&H 4.5.5 Massuremant of Spoecific long in YWater

" ES&H 4.5 & Messuarwimmnt of Disscheed Oxygen in Water

ﬂ ESAH 4.5.8 | Water Sample Filtering
EEEH 453 . Operatian and Calibration of Y3 Flowthraugh Cell Syatem ’
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TABLE 5-1 Procedures Applicable to Characterization Activities at the Chemical Plant
Area the Weldon Spring Site (Continuad)

WSERAFP Fracedure Number Procadure Title
ES&H 4.8.3 The WESRAF Mateoroiogical Monitoring Station
ES&H 4,21 Environmsntal Munitoring Data Werification 1
ES&H 4.8.2 Epwdronmental Manitoring Data Validation
ESAH 4,9.3 . Data Revisw Praocedurs for Surface Watar, Groundwetar, and Soils
RC-13 "1 Handling snd Disposition of Site-Genaroted Yastes
RC-19 . Hazardous Matenal/Semple Tranaportation Activity {HMSTA) Dperations
RC-30 Menitering Wall Waete Management
CLAPR, Appandix F-1 Soil/Badrock Boring Praceduras for Wall Installation
CDAP, Appendix F Cwcantamination Procedures .
CLAFP, Appendix G Borahols Lagging Requiremanta
CDAP, Appendix G Wall Cc;nstructinn Diagrars
CDAF, Appendix G Wall Dswslopmant Documantetion
| CDAF, Sectian 5.6.1 Field Notabook :

CDAF  (Ref. )

5.2  Data Quality Requirements
52.1 Analytical DQRs

The data quality objective process helps ensure that the right type and quality of
information is collected and that the study design efficiently supports the decision-making
process. This process includes ensuring that the samples collected. are analyzed at adequate
detection limits and by adequate methods to serve risk assessment needs. - In addition, .all
laboratories contracied by the DOE will be required to conform to approved analytical methods
and quality assurance and control procedures,

Data quality requirements for both Groundwater Operable Units are defined to obtain
appropriate analytical methods and detéction limits. These requirements incinde human health °
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risk and ecological risk needs. For each parameter, the analytical methad, detection limits,

. analytical precision, and accuracy guidelings bave been selected as shown in Table 5-2. Data
quality requirements that differ for ecological risk assessments needs have been identified, and
additional detection limits are provided in Table 5-2.

5.2.2 Toexicological DQRs

Surface water and sediment samples collected at each ecological sampling location
(Section 4) shall be used to deteymine if mexlia are toxic to biota and to provide applicable dose-
response information, Toxicity tests shall be conducted in accordance with the prescribed
methods on four test organisms as described in Table 5-3. '

If the results of the acnte toxicity tests indicate that mortality is significant at the 0.0%
level, surface water and/or sediment shall be collected and serial dilution iests shall be
performed. Serial acute toxicity tests shall determine the LC54, if attainable, or the highest
concentration 3¢ which survival is not significantly different from the control (no-observed-
adverse-effect concentration, or NOAEC). LC50 is the estimiﬂ_ed percent concentration of the
-sample that is lethal or sublethal to 50% of the test organisms,

The serial dilution tests shall be performed in accordance with the stated method for acute
toxicity (Table 3-3). Analysis shall be performed on 100% sample {i.e., no dilution), 50%
sample, 25 % sample, 12.5% sample, and 6.25% sample. Surface water samples shall be diluted
using a clean source of water adjusted to mimic the surface water sample in pH, temperature,
dissolved oxygen, hardness, conductivity, atkalinity, ammonia, and chlorine. Sediment samples

shall be diluted in a-similar fashion using a clean source of silica/sand. '

If mortality is not noted during the acute toxicity tests, or if mortality is not significant
at the (.05 level, surface water and/or sediment shall be collected and chronic toxicity tests on |
* these samples will be performed in accordance with the appropriate method listed in Table 5-3.
The parameters measured in the chronic toxicity tests shall be survival and growth., If 10% or
greater mortality is noted in the laboratory control group, for any of the tests conducted the test
will be considered acceptable.
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5.3 Data Documentation, Validation, and Reporting

_ The WSSRAP quality assurance prﬁgmm for environmental data specifies numerous
initiatives for each aspect of data documentation, reduction, validation, and reporting, The
Sample Management Guide (Ref. 8) is a specific program-level plan that provides the foundation
for collecting, verifying, validating, and managing data. This plarni also tncludes a summary of
sample collection procedures, data verification and validation requirements, database
administration, and data archival. All sampling activities under this plan will be conducted in
accordance with the Sample Management Gidde.

All data received from analytical laboratories are subjected to data vérification upon
arrival from the laboratory, The daia verification process is detailed in Procedure ES&H 4.9.1,
Envirenmental Monitoring Data Verification and consists of a preliminary review of the quality-
impacting aspects of sampling, analysis, andreporting. A preliminary data review is also
conducted that assists in identifying analytical problems with data or identifies unusual
concentrations that may require further action. This review is conducted according to
ES&H 4.9.3, Dara Review Procedure and is further discussed in Section 5.4. The verification
process also ensures that any discrepancies are properly addressed and that resultant changes are
documented. Data are available for use after data verification is complete.

Data validation is performed by the DOE, independent of the analytical laboratory, The
data validation process is detailed in Procedure ES&H 4.9.2 (Appendix A), Data validation
. censists of two primary functions, review of the analytical process, and assessment of data
quality. The analytical process consists of reviewing all records related to sample integrity,
sarmple preparation, and the analytical measurement systems, and comparing data to the method-
specific criteria and site-specific data quality requirements that ensure that data quality is
evaluated based on the end use of the data. For the chemical plant area, approximately 10% of
- all analytical data are validated. _Validation methods actually review more than 10% . of the
analytical data, by requiring validation of each analytical lot (group -of samples analyzed),
+ effectively validating @ much larger percentage of the database. -This is -accomplistied. by
reviewing information affecting data quality {i.e.; insﬂument-céﬁbmﬁnn)-mu'is'ﬂm same, for all
samples in an analytical lot. )
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The final step invelves comparing results to the method criteria and data quality
requirements (Table 5-2), Qualifiers are attached to validated data records. This allows data
users to assess the quality of the data without a detailed kmowledge of the analytical processes.

5.4  Data Assessment and Interpretation of Chemical and Radiological Data

Data received from the analyhcal laboratones are reported as nondetects { << DL) with the
detection limit identified, or as detected values, or as uncensored data. Data reported as
uncensored data are data with concentrations measured at less than the required detection limit
of the analytical methods or instrumestation. If uncensorad data are not available, one-half the
detection limit is used for catculating averages in nondetect data. The EPA recommends the use
of this value for statistical manipulation of data when the percentage of nondetects in the data
set is small and uncensored data are not available (Ref. 18),

Review of all new data is conducted prior to use according to the Procedure
ES&H 4.9.3s (Appendix A). This procedure defines statistical summary methods to compare
new data with historical data, evalvation of potential outliers (artificial or natural], review of
quality control data, and documentation of the data review,

When new data are received from the laboratory, they are reviewed against a statistical
summary of historical data for the same location for each parameter. The summary is based on
trimmed datasets and Gaussian statistics. The datum is ranked relative to the tolerance intervals,
which are defined by the timmed mean {g) +3 standard deviations (o). Although some datasets
may not follow a Gaussian (normal) distribution, this approach provides a conservative means

for identifying extreme values {potential outliers), and it is simple to use. The outlier
identification procedure is used to recognize datapoints that might require further investigation
and/or those marked with data qualifiers. Data qualifiers assist the user in identifying data that
are potentially limited in their use, as determined by the user or the task. '

The relative percent difference is catenlated for all duplicate/replicate samples. If. data
vilues differ by more than 20%, the data are qualified to indicate the lower level of precision.
Blank samples are also reviewed to determine if detectable quantities are present on any -
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parameter. This method may indicate a contaminated blank sample that could impact sample
results. These data are potentially sebject to limited use as determined by the user.

Laboratory quality control data, where provided, are also evaluated. Method blanks arc
~ laboratory samples that reflect all aspects of the analytical process, including sample preparation
arl_rd analysis. Similar to field blank samples; concentrations for all parameters should be less
than the detection limit in the method blank, If a given parameter is detected in the method
blank, all other analyses for that parameter, with values less than five times the blank value in
the same data packet, should be considered suspect (Ref, 12},

Control samples are standards analyzed by the laboratory. When recoveries are reported
relative to the accepted value, they should be within the range of 80% to 120%. Data are also
checked against the Chain-of-Custody Form to determine if the samples are labelled properly
and if the specified analyses were performed. '

5.5 . [Ecological Data Assessment

Data a;nalysis and interpretation techniques for the habitat, macroinvertebrate and fish
surveys as part of the ecological investigation shall include assessment methods and products as
described in the Rapid Bicassessment Protocol Manual for Protocols I and V (Ref, 7).

All Physical Characterization/Water Quality Field Data Sheets and Habitat Assessment
Field Data Sheets shall be completed properly and completely and in accordance with the RBP
methods.  Each location, at Burgermeister Spring Drainage and Drainage 6500, and each
sampling event, shall be rated and a total score obtained. The total score obtained for each
location shall be cnmpared to the similar backpground location, and a ratio will be obtained. A
habitat assessment category/classification shall be documented for cach location. A cumulative
score shalt also be obtained and compared to the comulative score for the respéctive background
location. A ratio or percent comparability shall also be calenlated for cumulative score.
Impairment assessment forms shall be completed if biological impairment is determined.
Interpretations shall summarize habitat -assessment, impairments, -observations. -or- problems
associated with each location, with each area as a whole, and with each shidy area in comparison
to the background location.
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Macroinvertebrate data collected from each location shall be reviewed using eight
biological metrics as presented in the REP Manual for Method I (Ref. 7). The metrics to be
calcnlated shall include taxa richness; family biotic index; ratio of scraper/filtering collectors;
ratio of Ephemeroptera, plecoptera, trichoptera (EPT) and chironomid abundances; percent
contribution of dominant family; EPT index; community similarity index; and ratio of shredders
to total individuals.

Each metric result from each location for Burgermeister Spring shall be given a score
based on percent comparability to the background location (Drainage 6500). Scores shall be
totaled and compared to the tofal metric score for the background location, and a percent
comparison shali be calculated. The percent comparison score shall be classified according to
the RBP Manuat to biological! condition category. The percent comparison shall also be
calculated for all locations at each study area and compared to the curnulative score for the
background location. Data interprétation shall summarize the macroinvertebrate community
assessment, observations, or problems associated with each location, with each area as a whole,
and with each study area in comparison to the background lecation.

Basic interpretations shall also be made and consideration should be given to particular
pollution indicator species, biological community assessment, the potential impacts realized and
their potential source(s), and recommendations for future monitoring,

Fish data collected from each location shall be reviewed using 12 biological metrics as
presented in the REP Manual for Method V. The metrics to be calculated shall include nwmber
of native species, number of darter or benthic species, number of sunfish or pool species,
number of sucker or long-lived species, number of intolerant species, proportion of green sunfish |
or telerant individuals, proportion of omnivorous individuals, prupurtiorn' of insectivores,
proportion of top carniveres, total number of individnals, proportion of hybrids or exotics, and
proportion with disease or anomalies.

Each metric result from each location for Burgermeister Spring shall be given a score -
- based on percent comparability to the background location (Drainage 6500). Southeast Dirainage
locations will not be analyzed in this manner. - Scores shall be totaled and compared to the total
metric score for the background location and a percent comparison calculated, The percent -
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comparison score shall be classified according to the REP manual to biological condition
category. The percent _cmupﬁdsnn shall also be calculated for all locations at each study area
and compared to the cumulative score for the background location.. Data interpretations shall
_summarize the fish assessment, observations, or problems associated with each location, with
gach drea as a whole, and with each study area in comparison to. the background Jocation,
Consideration shall also be given to particular pollution indicator species, fish assessment, the
potential impacts realized, and their potential sources.
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Acute toxicity

Aquifer

Auger

Background levels
Bedrock
Biouptake
Borehole

Coarse particulate
organic matter

6 GLOSSARY

The measurement of the biological effect (death) associated with exposare
to contaminated or hazardous compounds.

A water-bearing layer of permeable rock or soil that will yield water to
wells in nsable quantities. Confined aguifers are usvally at higher than

- hydrostatic pressure and are isolated from the atmosphere at the point of

discharge by impermeable geologic formations, Unconfined aguifers are
exposed to atmospheric pressure through openings in the uverlymg
maierials (vadose zone). :

A rotary drilling device nsed to drill borings through unconsolidated
materials in which the cuttings are mechanically removed from the bottom
of the boring without the use of fluids.

Naturally occurring chemical and radioactive concentrations in the soil,
surface water, and groundwater within a specific geographic region.

Solid lithified or crystalline (lattice structure with motecilar bonds) rock
that underlies nnconsolidated surficial materials. '

Route of intake related to storage, transport, and metabolism within an
Organism.

A cylindrical hole made by drilling into soil or rock.
Decomposing vascular plant material from a variety of forms: -leaves, . .

twigs, bark. - Aquatic inveriebrate habitat including shoreling. areas. aud
leaf pack areas where shredding-type species are found.
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Conductivity

Conduits

Core-loss

D’ata' validation

Data verification

Dissclved oxygen

Fracture
- Fenus -

Groundwater

A measure of the ability of water to conduct an electric current.
Conductivity is-typically proportional to the concentration of dissolved

. solids and is measuted in pmhos/cm at 25°C.

An underground feamre formed by the dissolution of carbonate rock
material filled with water uader hydrostatic pressure.

Fortions or segmeats of genlogic sample lost during drilling, due to
noncohesive physical properties or the absence of geologic media, as in

the casa of voids and fractures.

A systematic review of data using laboratory analytical records o assess

laboratory performance in accordanice with the defined analytical methods.

A nonanalytical review of sample data and assoeiated documentation to
ensure that samples are preserved, shipped, maintained, and analyzed in
accordance with established data quality requirements defined by this
sampling plan and standard operating procedures developed for the
Weldon Spring Site Remedial Action Project.

The mass of free oxygen dissolved in water and measured in mg/liter. In
groundwater, frec oxygen is consumed in reactions with minerals and
organic matter-in the unsaturated and saturated zones.

A break in a rock fonnation due to structural stress. Fractures may occur
as faults, shears, joints, or planes of cleavage.

-A category in the hierarchy of plant and animal classification, intermediate

in rank between family and species.

Water within the zone of saturation beneath the ground surface.
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Grout
Hydraulic
conductivity
LD-50
Lithology
Logging

Matrix spike

Maetrics

Crverburden

pH

A mortar combined with water and bensonite to provide a matrix for
sealing a borehole or the annular space of a monitoring well.

The rate of flow (measured in galions per day or centimeters per
second) of groundwater through a unit cross-sectional area under a unit
hydraulic gradient in a unit of time, at a specific temperature. Synonym -
permeability coefficient.

Measurement used in toxicity tests; the concentration dose of a chemical
or mixture in a medium which is estimated to be lethal to 50% of the test
organisms within a specific time period; median lethal concentration,

The study of the physical character of a rock based on such characteristics
as color, mineralogic composition, and grain size,

The method or technigue by which subsurface formations are
characterized, relative to depth, lithology, and stratigraphy and are

presented graphically by measurements or observations during drilling of

soils and/or bedrock,

An aliquot of sample to which a known amount of a compound has been
added (spiked). This aliquot is analyzed and compared with an unspiked
aliquot. From this comparison, the percent recovety is determined.
Matrix spike samples are used to evaluate the accuracy of measurements.

Biclogical parameter that measures a component of the comenunity
structure and that has a different range of sensitivity to pollution stress.

All materials, such as loose s0il, sanﬂ, and gravel, that lie ahﬂvé bedrock.
A measurg of the relative acidity or alkalinity of a solution, with neutral

equal to a pH of 7. The negative log,,; of the hydrogen ion activity ina
solution.
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Potentiometric map A subsurface cosntovr map showing the elevation of a potentiometric

Retrofit

Riffie

Rock guality
designation (RQD)

Seine
Shredder
* Species

Stratigraphy

Stream sinvosity

- susface of an aquifer, an imaginary surface representing static water level

(piczometric surface) in an unconfined aquifer or the total head of
groundwater as defined by the level to which water will rise in a well for
a confined aquifer. .

Modification of open;hole wells by installation of a filter pack, screen, -
and casing, to monitor a specific geologic interval; increasing or reducing
borehole depth may be included in this process.

Area of a ﬁvar, stream, or creek that is characterized by steep surface
gradients that result in high velocity flow.

The ratio of the cumulative length of rock core pieces greater than 4 in.
in length to the total length of the core interval. BExpressed as a
percentage or decimal fraction of one or Jess.

Sampling apparatus constructed of twine or nylon netting and used to
collect fish. - '

Functional classification of aquatic insects based upon feeding mechanism,
Feeds on decomposing organic matter,

A group of plants or animals that may interbreed and produce fertile
offspring:

The science of characteristics and attributes of rocks as beds or layers of
homogeneous or gradational rock material; the interpretation in terms of
mode of origin and geologic history -of rock strata; the arrangement of
strata as tc- geographic position and chrbnulagical order of sequence.

The morphology of a stream; river, or cresk charactenzed by natural
curving and bending of chaanel.
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Snbsirate
Species richness
Tolerance value

Uncensored data

Unconsolidated
materials

Unweatherad

Vadose zone

Water table

Weathered

The substance or nutrient on or in which an organism lives and grows or
the surface to which a fixed organism is attached.

The total number of penera or species collected in a sample. A
measurement that reflects the health of the -ecological commmnity.

Classification or value assigned to a family or species indicative of its
ability to inhabit polluted environments, '

Actual. measurements that are below the specified limit of detection.
These nuimbers are accompanied by significant uncertainty and may
assume negative valves.

Sediment that is loosely arranged or unsteatified, or whose particles are
not cemented together, occurring either at the surface or at depth.

Rocks that have not undergone physical or chemical changes, such as
crumbling or surface pitting, or destructive processes due to exposure to
the atmesphere and its agents at or near the garth’s surface.

Water occurring in the zone of aeration. The unsaturated region of soil
between the ground surface and the zone of saturation.

The static water level surface of a body of an unconfined aquifer. The
surface in a gproundwater body at which the pore water pressure is equal
to that of the atmosphere., Por a confined aguifer, it is the imaginary
surface along which the water pressure is equal to the atmospheric
prassure. ' '

Rocks that have undergone physical or chemical changes, such’ as
crumbling or surface pitting, or destructive processes due to exposure to
the atmosphere and its agents at or near the earth’s surface,
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. MK-FERGUSON GROUP
INTER-OFFICE CORRESPONDENCE

DATE: June 28, 1395 >,

T0:  Charles Bowers
FROM:  Jim Meier {1.’{

SUBJECT: QUICK CHANGE TO ES&H PROCEDURE 4.4.1 GROUNDWATER BAMPLING

The following change should be made to ES&H procedure 4.4.1,
in the Exhibit 2z table.

Qr.zg.ml

The Exhibit 2 table has the preservative for velatiles as "4
degrees (ice)". '

Revision:

The Exhibit 2 takle should have the preservatives for
volatiles as "ice and HCL to pH<2".

. If you have any comments about this revision, provide them to

' the Jim Meier within 45 days. If the ESiH Department receives
no comments by August i4, 1995, the procedure will be revised

toc incorporate the changes specified in this ICC and forwarded
to management for approval. No further opportunity for review
or comment will be provided at this time.

MQ/in e ~? | | .. :
mfﬁ;ﬁf | 4’/2 755"

"EEEH Manager Date

Project Quality Manager Date
; er_. gLl
Deputy Project Manager Date
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APPENDIX B '
Biclogical Field Sheets

. B-1 Physical Characterization/Water Quality Field Data Sheet
B-2 Habitat Assessment Field Sheet
B-3 Biosurvey Field Data Sheet
B-4 Fish Field Collection Data Sheet
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P REWMEDIAL INVESTIGATION SAMPLING PLAN FOR THE GROWUNDVYATER D_F:EH.&ELE UNITS AT THE FORMER
. WELDON SPRING GRDNANCE WORKS AND CHEMICAL PLANT AREA AT THE WELDON SPRING SITE QBOEDE

B-3 Rapid Bicassessment Protocol |1l

Bipmuvey Fiald Data Sheet

RELATIVE ABUNDANCE OF AQUATIC BIOTA

Periphyton g 1 2 3 4 Slimes o 1 2 3 4
Filamentous &lgae ¢ t 2 3 4 Macroinvertebrates ¢ Y 2 3 4
Macrophytes c 1 Z 3 4 Fish c + 2 3 4
0 = Absent/Not Observed 1=Rare 2 =Common 3 =Abundant 4 =Dominant

MACROBENTHOS QUALITATIVE SAMPLE LIST jindicate Ratative Aiunviancs A= Rars,C =Commen,A = Abundsnt, = Gominant]

Porifera _ _ Anisoptera Chironomidae

Hydrozoa Zygoplers Flecoptera

Flatyhslminthes Hemiptera Ephemeroptera

Turbaellaria Colagptera Trichoptera

Hirudinea Lepidoptera Other

Qligochaeta Sialidae

. _ lsopoda Corydalidae

Amphipoda : Tipulidae

Decanoda Empididae

Gastropoda Simuliidag

Bivalvia Tabanigae

Culicidag

Rarg<3 - Common 3-8 Abundant> 10 Dominant > 50 {Estirate)

CPOM SAMPLE FUNCTICNAL FEEDING GROUPS mdcas o, mmm{. Frogc tbaritig Group)

Shredoars Total Org. in Sample

Qbeervatons

. DOE/CRZ | 545-445, Rev, | B




REMEDHAL INVESTIGATION SAMPLING PLAN FOR THE GROUNDWATER OPERAELE UNITS AT THE FORMER
YWELDON SPRING QRDNANCE WORKS ANO CHEMICAL PLANT AREA AT THE WELDON SPRING SITE 080895

B-4 Fish Field Collaction Bata Sheet

Drainaga : Crate

Sampling Curation {min)

Sampling Distance 4m} Sampllng Area tm?) Craw
Hahitat Con_'lplasdtwﬂuuliw faxceallant good _ fair poar . vary poor]
Wanther - ' Flaw (flood bankfull moderate low)
Gear Ueed - Gaar/Crew Parformance
Comments
Flsh {pregervad] Mumber of individuats Nembar of Anomelise

Adulis Juvenilas Anemakias ¥}

Garvie fSpacies Mo, Wi, No. Wi Mo.

t*] Digcotoration, defarmibes, sroded fing, axcessive MUAUE, eXcoseive sxtarnal
paracitee, fungue, poor condition, reddening, Tumase, and vicers

DOEOR/2 1548545, Rerv. | B-3



REMEDIAL INVESTIGATION SAMPLING PLAN FOR THE GROUNDWATER OFERAELE UNITS AT THE FORMER
WELDON SPRING ORDNANCE WORKS AMD CHEMICAY FLANT AREA AT THE WELDOM SPRING SITE RE0ES%

APPENDIX C
Document Hierarchy

DQEORZI54B445, Rev. 1
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	Sampling Plan: Sampling Plan for the Remedial Investigation/Feasibility Study for the Groundwater Operable Units at the Chemical Plant Area and at the Ordinance Works Area, Weldon Spring, Missouri (Appendix to the Work Plan), Revision 1, July 1995. DOE/OR/21548-445. 
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